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Drill Press Arranged for Boring. 





rhe illustration on this page is of a drill 
press having the table arranged to be re- 
volved by independent mechanism, so that 
poring may be done upon it when required, 
while at the same time it can be used ordi- 
narily the same as the regular drill press. 

We have heretofore described the features 
of the press, and they will be recalled by 
the engraving. In this case the table is 
driven in the opposite direction to that of 
the spindle by a spur gear which is cut 
upon the periphery, this being driven by a 
pinion which is placed on a vertical splined 
shaft at the side of the column. This is 





driven by bevel gears from a shaft upon | 


which there is a four-stepped cone driven 
from a separate countershaft. All the gears 
are covered to protect them and the opera- 
tor, and the table can be swung about the 
column and raised or lowered as usual. As 
an additional support for the table for the 
heavy work for which the machine is de- 
signed, a jack is placed under the arm which 


can be adjusted to support it upon its steel 


screw. 

With these special features and the others 
which we have not specified, such as the 
automatic release for the feed at any de- 
sired point indicated by a scale, counter- 
balanced head and spindle, etc., the ma- 
chine is very useful for a wide range of 
work, including the boringof mill or other 
gears, pulleys, etc., these being clamped to 
the table and trued up the same ason the 
face-plate of a lathe. The machine was 


designed by Mr. Henry Dresses, chief 
draftsman for the builders. Its capacity is 
to bore work up to 42’ diameter. It is 


made by the Lodge & Davis Machine Tool 

Company, Cincinnati, O. 

te 
A mechanic of our acquaintance, who 

some years ago had a number of small twist 

drills which he wished to temper very nicely, 

immersed them in heated cyanide, and after 

quenching found that they were all reduced 

in diameter. At the bottom of the crucible 

containing the cyanide 

he found a small 

lump of what he took 

to be steel, which he nn 

thought had been re- 

moved from the drills, ~ 

thereby reducing 

them. It would be of 

interest to know if any 

others of our readers 

have ever had a sim- 

ilar experience with 

cyanide, 
-_oarbe 
An American was 

ome years ago intro- 

ducing in England an 

improved fog horn of 

his own invention, 

after having failed to 

interest any one in this 

ountry. He came in- S 

‘o contact with the 

famous scientist Farra- 

day, and was asked by 

him what his theory 











was as to the reason that any loud sound | 
like that made by a fog horn could be much | 
more distinctly heard at sea if the instru- | 
ment producing it were close to the surf | 








than if it were raised considerably above it, | 
where it would seem to be much less liable 
to be drowned out by the noise of the surf. | 
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of his distinguished questioner, and was 
informed by Farraday, that he had made it 
a practice all his life to seek and obtain in- 
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The American expressed surprise that such! formation and opinions upon matters of 
af ask such a_ science from practical men whose work was 
branch of 
and 


a man as Farraday should 


question of him—a man whose scientific directly connected with 
attainments would not compare with those science under investigation by 


the 
him, 


that he had in that way 
formation that had been of the greatest 
value to him. There is a lesson in this 
incident. It illustrates what we have often 
said, ¢. e., that those who know the most 
can often lJearn from those who know much 
less. 


gained much in- 


—— +m. 


Designing New Machinery. 





By Henry B. Morris. 





rf. 

In contemplating the design and construc- 
tion of a novel and peculiar machine, too 
much stress cannot be laid upon the im- 
portance of thorough preliminary study. 
The most exhaustive inquiry should be 
made, first of all, as to the ‘‘ state of the 
art.” I have known many ingenious men, 
who, after months or years of the most pa- 
tient and wearing toil, were forced to 
abandon their schemes, and to regret, for 
the rest of their lives, their neglect of this 
precaution. No matter what your project 
is, whether machinery for manipulating 
paper, wire, sheet metal, wood, leather or 


clay; whether an apparatus of the register- 










ing class, such as cash counters, type- 
writers or scales, or an improvement of some 
sort in the field of hydraulics, pneumatics, 
or what not, do not fail to probe the subject 
to the bottom. If others have anticipated 
your ideas, now is the best of all times to 
find this out; and, if not, then you are sure 
of your ground. Your researches will 
probably give vou very clear ideas as to the 
commercial value of your new machine, and 
can hardly fail to present suggestions which 
will enlighten and assist you in all your 
subsequent operations. 
Having inthis way cleared the ground, 
and established your premises, study the 
problem before you until you become famil- 
iar with it. It is wonderful how a few days, 
or even hours, of calm reflection over an ob- 
scure or doubtful point will often bring the 
solution to light and straighten matters out. 
If your machine belongs to the class 
which operate in any way 
upon some sort of ma- 
terial, remember, from 
first to last, that your 
chief difficulty is likely, 
as a rule, to consist in the 
nature of that material. 
Proper movements of the 
various working parts of 
—— your machine can _ be 
; readily obtained almost 
without limit. Here the 
questions involved are 
mainly mathematical ones 
which can usually be fully 
disposed of upon the 
— drawing board. But the 
material is the one thing 
which you did not choose, 
and cannot change. It is, 
so to speak, the enemy to 
be overcome. In its char- 
acter and possible be- 
—— havior difficulties and 

doubts may reside which 

no amount of cogitation 
can settle. Very often, too, there are varia- 
tions in its quality that will be troublesome 
in the extreme. Nothing but preliminary 
experiment can help you here, and this 
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should be fully tried until you are satisfied 
that you know all the tricks that your 
enemy can play. 

I once knew a most accomplished me- 
chanic whose head was full of ingenuity 
and mathematics. He spent a year and 
many hundreds of dollars in building an in- 
tricate but beautiful machine for punching 
letters in a metallic plate, from which a 
stereotype was afterward to be made for 
printing—a substitute for type-setting. He 
was too busy over his drawings to think 
much about the real problem, and found, 
when his machine was complete, that though 
it punched the first letter in capital form, 
the punching of an adjoining one so dis- 
placed the metal as to distort the first out of 
all recognizable shape. Here, then, was a 
difficulty which was, in the nature of things, 
irremediable and final. When, almost heart- 
broken, he showed me his machine, difficulty 

















in a manufacturing concern, then, as you 
value success and your own good name, 
don’t let them push you headlong into fail- 


is one statement which you will nearly | 
always be safe in making, for the event will | 
usually justify it. New and experimental | 
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Fig. 1. 





and indexing the barrel, and a carriag 
having a spindle for holding the rifling ro: 
and all the appliances necessary to cont: 
its motion and feed the cutters automati 
ally. 

The head hasa spindle which holds th 
barrel by means of a convenient chuck, a: 


|is provided with an indexing arrangemen' 


by which it is automatically turned at th 
end of each stroke of the rifling rod throug 
the proper angle to give the required num 
ber of grooves. 

The carriage has a spindle for holding th: 


| rifling rod, on which is a pinion meshin 
| with a rack on the carriage cross-slide. Th 
| carriage is given a reciprocating motion |) 


means of an ordinary open and crossed be! 
reversing mechanism, which is operated bh) 


| dogs on the carriage at the ends of its strok: 


The rifling bar controls the twist of the 
rifling, and is placed above the carriage, ai 
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and all, I couldn't help secretly wishing 
that, before he had drawn a line, or made a 
pattern, he had procured a sample of the 
metal, some punches, and a hammer, and, 
at a cost of two or three dollars, discovered 
his ambushed foe, and avoided the tragedy 
which followed. 

Sometimes, it 1s true, there are problems 
which can only be fully settled by long use 
of the finished machine, such, for instance, 
asthe endurance of tools which must en- 
counter some hard or refractory substa.ce. 
But even in these cases, unless the material 
be a new and unknown one, a pretty clear 
idea can generally be obtained by closely 
observing the results of such other manipu- 
lation of the stuff as has formerly been 
practised. 

If you are au employe of some one else, 


a draftsman or superintendent, for example, | 











AN IMPROVED RIFLING MACHINE. 


ure by hurrying you. The more ignorant 
your employers are of such matters, the 
more likely they will be to attempt this; at 
the same time, there are lots of men who 
ought to, and do know better, whose anx- 
ious haste will lead them to crowd you so 
that you can’t stop to think. Perhaps the 
new machine isto supply a ‘‘ long-felt want ” 
in the works, which they have known for 
years; but now they have suddenly resolved 
to have you design and build it, involving, 
as it does, a dozen novel and altogether un- 
tried problems, and they want it ‘‘ within 
the next ninety days—in time for this sea. 
son’s business.” You can’t run a race 
against time in such work as this, and the 
sooner you tell them so the better. To at- 
tempt it would be quite as foolish as if you 
were to tell them what you think it will 
cost, when you don’t know yourself. 


There | consists of a bed, carrying a head for holding 


machinery commonly requires more time 
and money for its construction than any one 
expected. And if the operation is pursued 
to a successful end, you generally find that 
you have been led intoa much bigger job 
than you had looked for. 
ee aligns 
An Improved Rifling Machine. 


By Pror. Frederic R. HONEY. 
Through the courtesy of Messrs. Pratt & 
Whitney, I am able to provide your readers 


| 
with a description by the manufacturers of 


their new rifling machine, of which Fig. 1 
isa plan, Fig. 2 an elevation and Fig. 3a 
perspective view. The description reads as 
follows: 

‘‘The Pratt & Whitney rifling machine 





| connected with the carriage cross-slide by 

means of a swiveled slide. It is pivoted at 
‘its central point so it can be set at ap) 
‘angle, and as the carriage moves along th: 
| bed a transverse motion is imparted to th: 
| carriage cross-slide. This causes the spindle 
to turn as it advances, so that the rifling 
| cutter describes a true helix. If an increas 
ing twist is required, the rifling bar must b 
| formed to suit the curve of the rifling, th« 
‘ordinates of the curve of the rifling bar 
being in the same proportion to the ordi 
| nates of the developed curve of the rifling as 
the pitch diameter of the spindle pinion is 
to the bore of the gun. 

The rifling rod is provided with one 0! 
more cutters, which are fed out by means 0! 
a wedge-shaped plunger, which extends be 
yond the end of the rod, and is driven in a! 
the end of the stroke by an automatic feed 
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device. This is arranged so that the 
feed is aways alike, whatever the variation 
in the travel of the carriage, and stops feed- 
ing when the cut has reached the proper 
depth. The rifling bar being set at the 
| oper angle, and all the dogs and stop nuts 
being adjusted, the barrel is placed in the 
head, and the machine started by a lever 
placed at a point on the bed where the 
operator can observe all the motions of the 
machine. After starting, the carriage con- 
tinues its reciprocating motion, the head in- 
dexes the barrel at the end of each stroke, 
and the cutters are fed until the grooves 
have reached the proper depth; when the 
fecd stops the machine is stopped by the 
operator, and a fresh barrel is put in place. 

The No. 3 rifling machine shown in the 
cut is designed to take gun barrels of any 
size up to forty-five caliber and thirty-six 
inches long. The regular machine is ar- 
ranged for four, five and six grooves of uni 
form twist, from straight to one turn in nine 
inches, either right or left hand, but can be 
built for any number of grooves, and for an 
increasing twist of any desired curve. The 
cutting speed for ordinary steel is twenty- 
five feet per minute, and is uniform through- 
out the stroke. The length of machine over 
all is thirteen feet, and weight, with coun- 
tershaft, 2,700 pounds. 

An oil pump floods the cutter with oil at 
each end of the stroke. All the motions of 
the machine can be controlled by the opera- 
tor without changing his position. It is en- 
tirely automatic after being started. The 
rifling rod is driven back and forth, the bar- 
rel indexed, the cutter fed, and the machine 
stopped when the werk is completed with- 
out attention. 

Speed of countershaft, 234 revolutions per 
minute; speed of the machine-driving pul- 
ley, 360 revolutions per minute. 

The Pratt & Whitney Co. build machines 
of this pattern of any size or style desired. 
The machine is covered by patents issued to 
C. W. Sponsel, and assigned to The Pratt 
& Whitney Co., February 24, 1891.’” 


THE ADJUSTMENT OF THE RIFLING BAR. 


It is interesting to study the principle 
which governs the adjustment of the rifling 
bar. In order to bring it clearly before the 
reader, we will suppose for the moment that 
the pitch diameter of the pinion is equal to 
that of the bore of the gun. In this case 
the rifling bar should form with the axis of 
the machine an angle of 6°; 7. e., the same 
angle as that formed by the helix. If, how- 
ever, the pitch diameter of the pinion is not 
equal to that of the bore, the rifling bar 
must be set to give the required pitch to the 
curve. Fig. 4 represents two helices of the 
same pitch, the diameter of the cylinder 
upon which one is described being five 
times the diameter of the other. Now it 
will be seen that if the diameter of the 
cylinder a be disequal to the pitch diameter 
of the pinion, while the diameter of the 
cylinder ef'g his equal to that of the bore, 
while a point on the circumference of the 
pitch circle of the pinion describes the larger 
helix, the point of the tool describes the 
smaller helix, The rectangle j7 kl m, Fig 5, 
is the envelope of the cylinder efgh; and 
jx pm is the envelope of the cylinder a / ed. 
The straight lines j 2 and j p are the helices 
on the developed surfaces of the cylinders; 
9 and gp (here very much exaggerated) are 
respectively the angles with the axis formed 
by the helices described by the point of the 
tool, and by any point on the circumference 
of the piteh circle of the pinion. In the 
case under consideration, m p is equal to 


} 


mM 5; therefore the tangent of @p is five 


times the value of the tangent of 0. The 
tangent of 6° = 0.1051; 0.1051 x 5 = 0.5255; 
).0255 is the tangent of 27° 434’ nearly, 


Which is the angle the bar should form with 

the axis. 

lu determine the value of 7) when the pitch 
cter of the pinion bears to the diameter of 
re any given ratio, 


d 


wd 


th 


Let D = pitch diameter. 
d = diameter of bore. 
p = pitch of helix. 
x D 


tangent @ = 
Pp 





tangent 0 = wi 
Pp 
tan. @ 
° $ = D «6 tl, p= D tan. 9 
tan. 0 d d 


from which, © being known, @ is easily de- 
termined. 

THE CURVED RIFLING BAR. | 

| 

| 





When it is required to form an ‘ increas- | 
ing twist,” e. g., one of the curves described | 
in the article *‘ Rifle Curves.”* | 

When the curve on thearrel is an are of a | 
circle, the curve of the rifling bar will be an | 
For it will be seen by re- 
ferring to Fig. 5 that for any point P on the 
surface of the barrel we have a correspond | 
ing point P’ on the rifling bar. The dis: | 
tance o P’ is equal to o Pmultiplied by some | 
constant (in this particular case 5). 


are of an ellipse. 


| 
| 
| 


Simi- | 
larly, Fig. 6, the distance p P’ for any point 
Pis equal to p P multiplied by some con- 
stant. Therefore, referring the circle to the 
co-ordinate axes X and Y origin at 0, calling 


the radius 7, its equation is y =2(2r—2) 
(1] 

Nowif the pitch diameter of the pinion is 
equal to m times the diameter of the bore of | 
the gun, we sce that for any point Pon the | 
surface of the barrel we must have a cor-| 
responding point P’ on the curve of the| 
rifling bar, 7. ¢., p P’ must be equal top P x | 
m,; calling the abscissas of the curve of the 


bar z, e= “. Substituting this value of 
WN 
xv in equation [1] we have: 
s 2’ g' 2r2' a’? , 
Ta fe = - pel 
m m m m* 


Making ve’ = mr+ 2’, | 

equation [2] becomes: | 
a 2Qr(mr+a2a') (mr+a2")? | 

e rd — ae ain ian Me | 


m m? 
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222 22 24 
and we havemry+rev=mvr, 





| parabola,.Fig. 8, whose equation is y = a 2, 
the equation of the curve of the bar becomes 
8 


PY) 


y= 2, or another semi cubical parabola. 


Trinity College, February, 1892. 
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Thirteen-ineh Drill Press. 


We present with this an engraving of a 
| light drill press, its capacity being from the 
| smallest sizes up to g-inch holes. It will be 
| noticed that gearing is dispensed with in 
|the driving mechanism, and long belts are 
used in such a manner as to secure steady 
and quiet running. The spindle, which is 
of crucible steel, is counterbalanced by a 
spring, is reamed for the No. 1 Moss taper, 
and driven by a pulley so mounted as to re- 
lieve the spindle from belt pull. The table 
is moved upon the column by the screw 
seen at the side, and can be swung upon the 
column in either direction. A bell and V 
center are furnished for drilling centers. 
The distance from the face of the column 
to the center of spindle is 68 inches. The 
spindle will move 44 inches. The greatest 
distance from the spindle to the table is 36 
inches. The table is 113 inches in diameter; 
the cone pulleys have three steps for two- 
inch belt. The quill-rack and _ pinion, 
all! shafts and the screw are of steel. The 
column has a center line drawn upon it, by 
which the table can be set central with the 
|spindle. A square or round base is fur- 
'nished, as desired. The weight of the ma- 
| chine is 350 pounds, and it is manufactured 
by the Worcester Chuck Co., 
Mass. 





Worcester, 
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Plain Milling Machine. 


which, after reduction and dropping accents, | which is the equation of an ellipse referred | 


; | 
ives: | 
8 2 2 2 2 8 i | 
mYyYteZ=TmM [3]. | 
In order to get this equation into the or- | 


dinary form, ¢. ¢., when the products of the! 
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coefficients of the terms of the first member | 
shall be equal to the second member, multi- 


ply [3] by r, | 


* In the article referred to, the mode of construct- 
ing the curves only is explained. If the reader is 
not familiar with the subject of rifling, he may 
read in the articie **Gun Making,’’ Ency. Brit. ix. 
ed., puge 294 seg. On page 205 is a tabie showing a 
comparison of the pressure on the studs with uni- 
form twist, common parabola and semi-cubical 
parabola. 


to its center o' as the origin. The semi 
major axis = m7. Thesemi-minoraxis = r. 

From the foregoing it will be evident that 
if the curve on the surface of the barrel is a 


LING MACHINE. 


common parabola, Fig. 7, whose equation is 


\y* = ax [4], and the pitch diameter of the 


pinion is equal to m times the diameter of 
the bore, x being equal to equation [4] 
Wt 

which is a 


2 
a 
becomes y = 2, common 


Wet 


parabola with a new constant. Similarly, if 


The engraving on this page is of a new 
plain milling machine which has recently 
been brought out by the Cincinnati Milling 
Machine Co., of Cincinnati, O. 

Being designed especially forheavy work, 
this machine has been made as heavy as is 
believed to be consistent with convenience 
of operation, the overhanging arm, the 
platen and the knee being, as will be no- 
ticed, especially heavy 


The column also is 
j heavy, and the uprights, in which are sup- 
ported the boxes and the overhanging arm, 
are tied together at the top by a cylindrical 
The 
carries a hardened 
| steel bushing in which the outer end of the 
arber is supported by a bearing 
formed upon it, this bearing being 
parallel and of ample size for the 
work to be done by it, and since it 


brace through which the arm_ passes. 


arm is 5’ diameter and 


also allows for expansion of the 
arbor, works much better than the ordinary 
center support. 

The spindle is 44 
bronze boxes, 


through it. 


diameter, runs in 
and has a 4” hole entirely 
Front bearing is taper, and the 
rear one straight, with provision for taking 
up wear in both of them in such a manner 
as to preserve alignment so far as possible. 
belt, 


and powerful back gears give ample driving 


Driving cone is 14’ diameter for a 34 
power, 

There are twelve changes of speed for 
each speed of the spindle, thus enabling cut- 
ters of any size to be properly used, small 
cutters used with high spindle speed being 
fed slowly, while larger ones running slow- 
ly can be fed rapidly. The lower feed cone 
is adjustable, so that the feed belts can be 
made endless and can be adjusted to the 
proper tension by means of this pulley. The 
feed is in either direction and trips auto- 
matically either way. 

The platen is 50” long, has a bearing in 
the saddle 20” long, and feeds automatically 
29", thus giving it a full bearing in the sad- 
dle in any position, It is unusually deep 
(8¢"), and is gibbed square with provision 
for taking up all wear. It is fed by a screw 
and provided with a large dial which indi- 
cates movements in thousandths of an inch, 
There is a quick return motion on it of 
three to one. 

The saddle and knee are also quite heavy, 
the latter being closed up below by a web 


ithe curve on the barrel is a semi-cubical' which makes it of the box form, the idea of 


¢ 
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this being to secure the greatest possible 
rigidity. It has a bearing on the column 
17 long. It is raised and lowered by a 
crank which is on a shaft entering at an 
angle so that it does not interfere with the 
cross-feed crank, and both of the cranks re- 
main in their places ready for use at all 
times. 

The platen is 94’ wide, has a movement 
of 8” in line with the spindle, and a vertical 
n.ovement of 204”. Cutters 154’ diameter 
can be used under thearm. The machine 
weighs complete 3,000 pounds. 

—- ~f_-  — 
The Buffalo “B” Volume Blowers. 


The fan illustrated herewith is of the type 
known as ‘“ Buffalo ‘B’ Volume Blower,” 
especially designed and adapted for blowing 
forge fires, for forced draught under boilers, 
and similar uses requiring quite a volume of 
air at a moderate pressure. Though some- 
what similar in appearance to the cupola 
blowers, the fans are so constructed that a 
larger volume of air is furnished in a given 
diameter, but not at so sharp a pressure of 
blast at the same speed. In the southern 
States, in Cuba, and in South Amcrica, es- 
pecially on sugar plantations where bagasse 
is the principal fuel, scarcely a battery of 
boilers will be found without forced draught, 
and these types of blowers, especially in the 
larger sizes, are widely used for the pur- 
pose. When properly applied they insure 
perfect combustion when using fuel of this 
nature. They are usually run from four to 
seven ounce pressure, according to the con- 
ditions and fuel burned. 

Where fans with direct connected engines 
are required, steel plate blowers with double 
direct connected vertical inclosed engines 
are very convenient, if not too great a press- 
ure of blast is needed. Work requiring 
heavier blast than it is practicable to obtain 
from the steel plate fans with direct con- 
nected engines, owing to the speed required, 
and which would be injurious to the life of a 
direct connected engine, can be accomplished 
with the style of blower illustrated here- 
with ; and if it is desired to have independ- 
ent power they are placed upon bed-plates 
and an engine is furnished on the same foun- 
dation connected direct to the countershaft, 
and by proper proportionment of pulleys 
the blower can be run to obtain a maximum 
pressure while the engine is making moder- 
ate speed. By this arrangement the speed 
of the blower can be instantly changed. 

The Buffalo Forge Company, Buffalo, N. 
Y., makers of the blowers known as the 
‘‘B” type, have recently materially im- 
proved their construction, and the illustra- 
tion shows their latest design. The manu- 
facturers state that the journals are long and 
heavy, that the different parts of the fan are 
so well proportioned and fitted to each other, 
that, at the highest speed, there is no vibra- 
tion. These blowers are made with a solid 
shell or casing, and have a smaller number 
of parts than any other form of construction, 
which, of course, is a valuable point in all 
high-speed machinery. 

a 
Hand Pipe Threading and Cutting Ma- 
chine. 








The accompanying engraving represents 
a portable, self contained hand pipe cutting 
and threading machine, which is made in 
various sizes by the Wells Machine Works, 
of Fostoria, O. The machine is so arranged 
that one person can readily cut off and 
thread pipe of any size. Five chasers are 
used, which are adjustable, one set being 
used for several sizes of pipe. They are 
released while cutting, and can readily be 
removed and replaced, sharpened by grind- 
ing, or duplicated if one or more is injured 
or lost. 

The cutting-off tool is so mounted as to be 
always in position ready for use, and there is 
a gauge which prevents its being broken by 


over-feeding on a pipe which is out of round. 
The pipe is held in a self-centering steel 
faced vise, with collet which centers it with 
the chasers, and the pipe is fed forward by 
rack and pinion, motion being imparted by 
the hand wheel and lever seen at the side of 





the machine, thus giving a rapid and easy feed 
of the pipe to the die, and its quick with- 
drawal and release after being threaded. 
The machines are easily transported, and a 
special effort has been made to make them 
as simple in construction as possible. 


High Potential Electricity. 


On Wednesday, the 3d February, Mr. 
Tesla, an American electric engineer, gave, in 
London, a lecture on his researches in high 
tension alternating currents of enormous fre- 
quency. 

For some years, Mr. Tesla, who is, we be 
lieve, an Hungarian by birth, has made a 
study of high potential currents, and the re- 
sults he has obtained are marvelous and sig- 
nificant. 
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The electricity he dealt with possessed a 
frequency of alternation of many thousand 
per second, being generated by a gas-en- 
gine-driven dynamo of rapid alternation, 
which passed current through an induction 
coil, and finally through a condenser. This 
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high potential current, truly high potential, 
was harmless, and the first experiment of 
the lecturer was to take the terminal in one 
hand, and with the other grasp a long, ex- 
hausted glass tube, which at once became 
brilliantly phosphorescent. Next he ap- 
proached the free hand to an exhausted 
bulb, and this, too, glowed with a bright 
phosphorescent light. 

Exhausted globes hung to a single lead 
glowed with light, but what was more mar- 
velous still, a pair of cotton-covered wires 


My 
al Th 


| 
I 


6S Mil 


= 


= 
= 
=| 
= 





HAND PirpE THREADING AND CuTrTrna MACHINE. 





energy, there was a sheet of metal son 
eight feet long by nine inches in widt 
stretched over the table at a height « 
several feet. 

When charged by connection with tl! 
terminal an exhausted tube, moved in tl 
field, glowed brightly, even when four o: 
five feet distant from the plate. 
= The lecturer forecast the time when th 
present incandescent lamp would be obs 
lete, for light would be produced by oth: 
and simpler means, and he placed a bu! 
containing zinc sulphate upon the wire, ani 
the result was a light of remarkable beauty 
and brilliancy. 

The lecturer labored somewhat from t! 
lack of power to express himself in Englisi, 
as clearly as he could have wished, and tl 
time was too short for all the experiments 
he wished to show, but he described on: 
where, in a bulb placed in current, a conica 
brush of light would appear between th 
terminal in the bulb and the glass envelope, 
which brush of light could be rotated by the 
influence of a magnet. 

He showed also how a Crookes radiomet« 
was caused to rotate, but curiously in an op 
posite direction from its rotation, under th 
influence of light. 

Another remarkable experiment was th 
suspension of three exhausted bulbs of two 
three, and four inches diameter to one sing]: 
terminal, when he showed how the light 
given off by a small sphere of carbon ii 
each bulb varied according to the position 
of the bulbs, the small one being as power 
ful as the largest when placed in the midd): 
of the row. 

It appears that such high potential cur 
rents do not need two wires in circuit. The 
discharge between two poles was actually 
improved by interposing a sheet of vulcan 
ite, otherwise capable of cutting off th 
most powerful current. The apparatus, 
the audience were informed by Mr. Tesla, 
consists of ordinary apparatus of every-day 
description, the current being first generated 
by a dynamo which has a stationary arma 
ture. This armature carries 380 coils. 

The revolving portion is a disk of thin 
iron, also carrying 880 magnets coupled in 
series, and revolved close to the armature 
coils with the minimum possible clearance. 
This dynamo gave a distinctly musical tone 
as it revolved, and emitted an alternating 
current of some 13,000 frequency, which 
served as the raw material for the large in 
duction coil and condensers to operate on 
afterwards to secure the full potential r 
quired, which may be counted in 
hundreds of thousands of volts. 

It was truly remarkable to see 
such high potential currents taken 
through the lecturer’s body as a mere 
unfelt nothing, and yet to observe 
how, after being thus transmitted, 
they could cause exhausted globes 
and tubes to glow with light. Mr 
Nicola Tesla did not spend much time 
in explanation of the wonders lh: 
showed, and even well-informed ele« 
tricians seemed as babes in beholding 
the wonders set before them. 

This new development of electrical 
service opens up a large field of re 
search and experiment, and_ will 
doubtless give rise to much specula 
tive thought in the near future. 

Mr. Ferranti, with his 10,000 volts 
at Deptford, becomes a mere low-ten 
sion man, and seemed to be hugely) 
interested as he listened to the new 
prophet, who has surpassed him in 
his own specialty. Mr. Swan, o! 
Newcastle, would hear with perhaps 
a sigh of regret, tempered doubtless 
by recollection of the gold he has 
reaped from his monopoly, that in 
the future we may obtain our ligh! 
with very much more refined app! 


There was a large audience, - including | stretched across the room, and into which; ances than the present incandescent lamps 


many of the best known men in the scientific 
world. 


Mr. Tesla began by acknowledging his in- | phorescent light. 
§ ging 4 


the high potential was led, became lumin- 
| ous, not with incandescence, but with phos- 
This was the most strik- | 


|Mr. Tesla has, we are informed, been an 


American for some ten years, 
It certainly is a most fascinating subject 


debtedness to Professor Crookes, whose re-|ing manifestation of the powers and quali-| leading us so much further into the un 
searehes had been so largely the means of | ties of such currents made during the even-| Known, and presenting high tension current 
directing the studies and researches of the | ing. 


lecturer himself. 


in quite a new light as regards danger t: 


To show the effect in producing a field of | life. 
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Horizontal Boring Machine. 


e accompanying illustration represents | “flyer” will be a safer conveyance than a| 


a new boring machine, which has recently 


been brought out by D. F. Walker, Front) an Hour,” by Cuas. R. Deacon, tn March | 


and Canal streets, Philadelphia, Pa. 


{t will be at once seen that the machine is | 


a very substantial one, and is entirely self- 
contained. 

(he spindle has a stroke of 144’, and it 
will bore a hole in the center of a piece 28’ 
wide. The table can be inclined to any de- 
sired angle in either direction, 
and is very rigidly supported 
upon the column as well as by 
a very heavy screw, by which 
its height is adjusted. The 
treadle for moving the spindle 
is counterbalanced, and there 
is a stop in both directions. 
Shipper is self-contained, and 
is worked by the foot of the 
operator. The machine is, of 
course, well adapted te work 
in car shops, or wherever 
much woodwork is done. 

—— ~_e-  —-—- 
The Main Bearing of the 
Prentice Lathe. 


In our description of the 
Prentice lathe in our issue of 
February 18th, we unintention- 
ally did the lathe and its build- 
ers an injustice in stating the 
size of the main bearing to be 
2) diameter and 44” long. 
These are the dimensions of 
the rear bearing, those of the 
main bearing being 34” diam- 
eter, 6 long—quite an essential 
difference, and one that would 
be apparent in the stremgth 
and wearing qualities of the 
lathe, It is not so very long 
since a bearing of the size we 
mentioned would have been 
thought sufficient for a lathe 


of that size in many shops, but that day | 


has gone by. 
—_->- 


Fast ‘Trains. 
The prevailing ideas regarding railway 


speeds are very erroneous at anyrate. The 
majority of people, even the most intelligent 


among those who habitually travel, obtain | 


their conceptions of speed from the figures 
of the time table, forgetting that in nearly 
every instance considerable portions of the 
route must be traversed at much less than 
the average rate required 
to cover the total distance 
in the schedule time. 
There are very few, if 
any, of the fast express 
trains which do [not Zon 
some part of each ‘‘run” 
reach or exceed a speed of 
amilea minute. Yet, by 
reason of superior railway 
and well-constructed cars, 
the accelerated velocity is 
unnoticed ; while running 
at from sixty to seventy 
miles an hour the passen- 
ger calmly peruses his 





= 
newspaper or book, chil- 2 
dren playintheaisle,anda & 
glass brimful of water may 3 
be carried from oneendto & 
the other of the smoothly- 
rolling coach without the 

1 


spilling of adrop.... Ah 
Would faster trains be 


verous ? 


No. In the history of railroads no instance | York and London, to be built at the latter 


can be found where a train has been derailed 
by reason of running at a high rate of speed. 
re is no more danger, intrinsically, at ene 


tion to the question of speed. The strict 
rvision of tracks and bridges, the abol- 
shment of crossings at grades, the fencing in 


aw 


langers to be guarded against bear little or no | of the Atlantic. 


| guidance and protection of trains—these re-| Improved Thirty-inch Pulley Lathe. (volves in the opposite direction to that of 


| quirements met, the hundred-miles-an hour 
| city horse car.—From ‘One Hundred Miles 


DL tppincott’s, 


| 
| oe 
| 
| 


|the State railways in that country. These 
| Wages are very low compared with those 
| . : . : . . 
| paid in this country, the salaries of the presi- 
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An official list has just been published of 
| the wages paid in Germany to employes on 
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We illustrate herewith the latest form of 


a pulley lathe which has won its way to fa 
vor in many shops where much pulley or 
| similar work is done, since it bores and turns 
the pulley at the same time, and is so ar- 
ranged that both operations are performed 
in a very efficient manner, the boring bar 
being driven at the proper speed independ- 
ent of the motion of the pulley, and two 
tools being used simultaneously for turning. 


the main spindle. 

The bar is revolved by gears which are 
diiven from a shaft which extends through 
the center of the bed, the foot-stock spindle 
having a square thread cut uponit, to which 
is fitted one of the gears 
other does the driving 
is fitted to the thread is slightly smaller 
than the driving gear it revolves faster, and 
thus the feed is obtained. 


seen, while the 


As the gear which 


The bar can also 
be fed by hand by releasing a friction and 
turning the hand wheel seen at 
the back of the foot-stock. 
The meckanism here will be un- 
derstood from an inspection of 
a detailed engraving published 
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dents, for instance, being but little over 
$2,500 a year—an amount which would 
| scarcely keep the average American railroad 
president in loose packet change. The 
salaries of other employes of the road are in 
proportion, and yet it is altogether prob- 
able that the service performed by railroads 
in this country is performed at less cost 
than in Germany. 








—- 

The proprietors of the Dundee [Scotland] 
Courier and the Dundee Weekly News have 
| ordered from Megsrs. Hoe & Co., of New 


A 


The particular lathe illustrated is for pul- 
leys from 8’ to 30" diameter and 20" face, 
the pulleys being chucked in a special chuck 
which holds them by the arms upon a con- 
vem face, so arranged that the points of con 
tact of the arms come directly under the 
clamps, so that no springing can occur. For 


the range of sizes named above two chucks | 


are used which are fitted to the spindle in 
the usual manner. 


The spindle is of steel 3,8,’ diameter, 314” 


long, and having a front bearing 12” long. 
|It is driven by the four-stepped cone seen 
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IMPROVED Turrty-INCH PULLEY LATHE. 


place, a large quadruple printing press, 
| which will be the first of its kind in Europe, 
/and will contain all the latest improvements 


iudred miles an hour than at forty. The| applied to printing machines on both sides 


| It will print, fold, deliver and count 
|papers of 4, 6, 8, 10, 12, 16, 20 and 24 
pages, Courier or Weekly News, at the rate 


of all lines of railway, and the prevention of | of 50,000 eight page papers per hour, or 


os 


respassing thereon—above all, an effective 
system of signals and safeguards for the 


| P : 

| double the rate of any machine now running 
| 

| in the country, 





through the medium of gears proportioned 
41 to1, and so arranged as to give a wide 
range of speeds. ‘The cone is for a 34" 
belt. 

The spindle is bored out for the reception 
of the boring bar, the Lole being 1} diam- 
eter, 14 deep, with provision at the outer 
end for the reception of a bushing which 
fits the bar and prevents it being deflected 
by heavy cuts, thus insuring the truth of 
the bore with the turned rim. There are 


six changes of speed for the bar, and it re- | 


by us in our issue of July 10, 
1890. The boring bar is 1 


diameter, 324 


16 
long, and will 
bore 12” deep. 

The tool saddles are fed by 
worm gear and screw motion, 
can be set to any desired degree 
of taper, in addition to which 
the rest on the front of the lathe 
is compound, and can be set to 

The rails 
saddles are 


any desired angle. 
upon which the 
fitted are 30’ long. 7 wide, 
and the saddles have a bearing 
upon them 12 The feed 
of the turning tools ranges 
from the finest to 4 


long. 


As to the general proportions 
of the machine and its adapt- 
ability tothe purpose for which 
it was designed, the engraving 
speaks for itself. The weight 
is 4 000 pounds, and it is built 
by the Henley Machine Tool 
Works, Richmond, Ind. 

ame 

Those who are interested in 
the management of boilers and 
their construction will find 
useful and data 
relating to these subjects, and 


many notes 
much other interesting reading matter in 
| the bound volumes of the monthly journal, 
| The Locomotive, for 1891. They are now 
issued in their usual and attractive 
| form by the publishers, the Hartford Steam 
| Boiler Inspection and Insurance Co., Hart- 
'ford, Conn. Price, $1. 
———_+e—___ 
| Work at the Washington Navy Yard. 


| 


| 

ome 
A visit to the Washington Navy Yard, 

which is now converted into 


neat 





| an ordnance 
| yard, will repay any one who is interested in 
excellent and exact work- 
manship. Skillful 
chanics are employed, and 


me- 


all do as good a day’s 
work as is any 
private establishment, 
which, in connection with 
the great amount of work 


done in 


on hand, give the shops a 
very busy appearance. 
The shops are equipped 
with the best and latest 
improved tools, to which 
are now being added large 
lathes for the production 
of 15, 14 and 16 inch guns. 
The last of four 12-inch 
guns, each weighing fifty 
tons, is about completed, 
and forgings fora 13 inch 


gun, which will weigh 
sixty-five tons, are expect 
INA ed. A large number of 


caliber 
have already been turned 


guns of smaller 


out, and experiments at the Government 
proving grounds have given ample evidence 
that the guns are as efficient as they are 
well made. The Navy Department de- 
serves great credit for the rapid progress 
that has been 
dustry, and should this country ever be 
compelled to put its guns to a practical test, 


made in this branch of in- 


the result will undoubtedly be such as to 
show the wisdom of the 
ization of this 
partment, 


recent 
the 


reorgan- 


part of ordnance de- 
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LETTERS FROM PRACTICAL MEN. 





for Automatic Gear 
Cutters, 


Safety Sentinel 


Edttor American Machinist : 
An automatic gear cutter is likely to 


make a miss now and then in spacing, and 
when the miss is made the gear blank is 
spoiled. 


Figs. 1 and 2 illustrate a device that I 
have had in use fora number of years to 
prevent this trouble. 

A sentinel rod (S) is mounted in a bearing 
alongside of the cutter, and so adjusted that 
its point just passes into the tooth space 
next to the one the cutter is at work on. 
The outer end of the rod has a hook that 
passes through an eye, and holds the end of 
a cord or chain which leads to the spring 
shipper, or to a bell. 

If now, asin Fig. 2, the blank has been 
correctly spaced, the end of the sentinel rod 
will pass into the tooth space before the 
cutter begins on the next one. But if there 
has been a slip, if the gear blank has loosen- 
ed, or stuck, or the spacer failed to act, the 
sentinel will not pass into the tooth space, 
but will strike the edge and be forced back. 
The hook is thus withdrawn through the 
eye, and the cord slips off and rings a bell, 
or throws the driving belt onto the loose 
pulley. GEORGE B, GRANT. 

Lexington, Mass. 

16x26" x60” vs. 18’x22’x68”. 
Editor American Machinist : 

It isnot without a feeling that perhaps 
there has been too much already written 
about these two locomotives that I recur to 
them again; but the subject is important as 
well as interesting, and the truth regarding 
the points in controversy should be known. 
Besides, I wish to correct an error in my let- 
ter in your issue of December 3, 1891; but of 
this later on. 

Referring to Mr. Clough’s letter in your 
issue of February 4, I wish first of all to say 
that am not prejudiced in favor of long 
stroke or any other kind of engine. In pur- 
chasing an engine the one is selected that 
will best fit the conditions and requirements. 
Prejudice and ‘‘ prophecy” have no busi- 
ness in the selection of an engine. If he 
can show me whereby I can gain 25 per 
cent. in power by changing an engine 16’x 
26x60" pulley to one 18’x22''x68" pulley, 
I will ‘‘catch on” instantly; but I want 
something beside sentiment and ‘‘ prophecy ” 
to back me whenI make the ‘‘catch.” I 
want some indicator cards or other tangible 
evidence of the deficiency of the one and 
efficiency of the other. If he cannot fur- 
nish this evidence of superiority, then this 
spavined, stump-tail short stroke hobby 
should be led right off the track, and out of 
sight, by the shortest and most direct route. 
I want it distinctly understood that I do not 
question his statement regarding the per- 
formance of the locomotives, but I do not 
believe that it was due to the proportioning 
of the cylinder per se, while he does. I be- 
lieve him to be a perfect gentleman, and his 
solution of the Allen problem ranks him a 
mechanic. This plain statement being 
made, I shall go again for his hobby. 

There are so many conditions affecting 
the efficiency of locomotives that it does not 
seem fair to dump the whole lot on one little 

what he thinks to be) malformation. In 
order to take these conditions into considera- 
tion—which will be necessary to form an in- 
telligent opinion—it will be necessary to 
have the following questions answered: 

Was the initial pressure, point of cut-off, 
ratio of expansion, point of release, back 
pressure and compression the same in both 


engines? If these questions cannot be an- 
swered I will substitute the following: Was 
he same fuel used on each engine? Were 


the firemen and engineers equally proficient? 
Was the same pressure carried and main- 
tained on each engine? Were the valves, 
team passages and valve gearing practi- 
sally the same in each? In short, were all 
the conditions, whether enumerated or not, 
equally as favorable for one engine as the 


other? If they were, 1 am going to prove 


beyond a peradventure that the 16’ x26''x60' 





will pullthe most. For this purpose I in- 
close two sketches, Fig. 1 being a represen- 
tation of the parts in question of the 16x 
26''x60", while Fig. 2 represents like parts 
of the 18’x22’'x68", which will aid very 
much in making the demonstration both 
brief and clear. 
pressure on the piston per square inch we 
have 201 pounds on the crank-pin, as mark- 
ed. Of this 201 pounds—when the crank is 
in the position shown—there are 113.9 
pounds of it resisted by the axle, and the re- 
maining 87.1 pounds by the friction caused 
by the weight of the wheel on the rail. 
Thus, we have an unbalanced force of 87.1 


Sa 


to Shipper 





== 


Blank 
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fees 


In Fig. 1, for each pound | 


| feet of steam per cylinder per mile run, 
| while for Fig. 2 we havea piston displace- 
|ment of 3.24 cubic feet per revolution per 
| cylinder, and 291 revolutions per mile, or 
| 942.84 cubic feet of steam per cylinder per 
|milerun. If Fig. 2 does 25 per cent. more 
| work with same pressure, point of cut-off, 
| etc., it is also more economical in the use of 
steam to an extent that will give compound- 
| ing a close call. 

| I hope Mr. Clough will continue to favor 
| you with papers on this important topic, 
| giving among other things his proportion of 
| the various parts of an ideal locomotive for 
any branch of service. They are made now 
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Fig. 1. 
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pounds tending to move the locomotive. If 
the crank-pin was but one inch above or be- 
low the horizontal line, then the unbalanced 
force tending to move the locomotive would 
be gi, of 201 pounds, or 6.7 pounds for each 
inch above or below for each pound of aver- 
age effective pressure on each piston. 

Now let us see what Fig. 2 will ‘‘ show 
up.” Here we have 254.5 pounds on the 
crank-pin for each pound of pressure on 
the piston per squareinch. Of this, 172.5 
pounds is resisted by the axle, and the re- 
maining 82.5 by the friction of the wheel on 
the rail, giving us an unbalanced force of 
82.5 pounds tending to move the locomotive, 


or yy of 254.5 for each inch the crank-pin is | 


above or below the horizontal line, being 
nearly 7.5 pounds. Fig. 2 has more pounds 
per inch, but it has not got so many inches 
above and below the horizontal line as Fig. 








|in almost every imaginable proportion, but 
| there is ‘‘lots of room at the top.” 

| Now, referring to the error that I spoke 
‘of at the beginning of this letter, I will say 
that, after reading Mr. Clough’s article in 
|one of your October issues, I formed the 
"opinion by reading the article that he was 
unduly favoring short stroke engines; and 
to see what grounds there were for the 18’'x 
22''x68" doing so much more work than the 
16’x26"x60", I sought Nystrom’s Pocket- 
book for a formula by which I could calew 
late the power of each, and then make the 
comparison. I found the formula, and used 
it in the calculations of these engines in 
your issue of December 3. I have had the 
most implicit confidence in the formula in 
Nystrom’s Pocket-book, and do not remem- 
| ber of having found an error before. I dis- 
| covered the error about a week after writing 








16''x26"x60" vs. 18'x22'x68" 


1. So with the same average effective press- | the letter (appearing December 3), in look- 


ure on the pistons per square inch, the same 
weight on the drivers, then it is evident 
that Fig. 2 won’t move Fig. 1’s maximum 
load. 

It may be of interest 
Fig. 1 will use more steam in running the 
same distance that Fig. 2 will, this fact 
being avery strong reason why it should 
pull the heaviest load. For instance, Fig. 1 
will make 3836 revolutions per mile, and if 
the engines cut off at half stroke each cylin- 
der will use 386 cylinders full of steam per 
mile. The displacement of a 16x26" piston 
is very nearly 3.02 cubic feet, which, being 
multiplied by 336, gives us 1014.72 cubic 





also to state that | 


| ing up the same topic in Trautwine’s Engi- 
| neers’ Pocket-book, where a different formu- 
la is given, Nystrom’s formula given in 
| words is: Multiply the area of one piston 
by the stroke in inches, and by the average 
effective pressure in pounds per square 
inch, and divide by the diameter of the 
driving wheel, the quotient being the tract- 
ive force of the locomotive. Trautwine’s 
formula is the same, except he uses the 
square of the diameter of one piston instead of 
the area, as Nystrom does. 

| It will be found that Nystrom’s formula 
| gives the same results as I have shown in 
Figs. 1 and 2; but those were not given for 











accuracy, but to show elearly the effective. 
ness of each engine. They are, howeyor. 
practically correct for the position in which 
the crank is shown. To make the error 
manifest, suppose we move the locomotive 
till the crank-pin of the engine on the other 
side of the locomotive is two inches above 
or below the center, giving us 15 pounds 
effective force per each pound pressure per 
square inch on the piston of that eng 
while the crank-pin of the engine on this 
side of the locomotive has moved but about 
ts vertically, so while we have gained {5 
pounds on the one side we have lost but 1.5 
pounds onthe other. If we multiply the 
area of both cylinders by the distance jn 
inches that one of the pistons travels while 
the wheels make a revolution, and divide 
the product by the circumference of the 
wheels, there can be no doubt but the quo- 
tient will be the tractive efficiency of ‘le 
locomotive for each pound average effect: ve 
pressure per square inch on the pistons; and, 
as Trautwine’s formula gives the same re. 
sult, it, too, must be correct. Applying 
Trautwine’s formula to the 16'x26'x60", al- 
lowing an effective pressure of 50 pounds 
per square inch throughout the stroke, we 
have 256 aa x 50 == 5,546 + pounds, while 
for the 18''x22''x68" with the same averave 
324 X 22 x 50) 
68 
Nystrom’s formula will give 
rl x 26 X oe 4,355 pounds, 
60 
254.5” & 22” « 50” 
68" 


” 


effective pressure, we have 
5,241 pounds. 


for the forme 


and the latter 


pounds. 

Applying Trautwine’s formula to the 
third type of locomotive spoken of in your 
February 4 issue, we have a tractive eili- 
324 x 22 x 50 
60 
Again, taking the New Jersey locomotives 
he speaks of, with cylinders 16x24” and 6s 
256 X 24 x 50_ 4 

68 —— 
tractive efliciency. He could well risk his 
reputation as a prophet by saying that these 
N. J.’s would get left, as a freight engine. 

On page 808 of Trautwine’s Pocket-book 
he gives a table of the performance of Bald 
win locomotives, and I am sorry to say thiat 
they do not show the efliciency that those 
Mr. C. speaks of do. In the table spoken 
of, locomotives with cylinders 18''x22", with 
wheels from 61” to 66’, are given a load of 
but 895 tons on a grade of 52.8 feet per 
mile. 

Mr. Trautwine treats this subject and 
many others very exhaustively for a work of 
the kind to contain, and Ihave no doul; 
authoritatively as well. 

Again allow me to ask Mr. Clough what 
pressure they carried on his locomotives, «s 
well as the other data asked for. 

C. O. SINE. 


ciency of = 5,490 pounds. 








wheels, we have 513 pounds 


Corliss Beds on Slide Valve Engines. 
Editor American Machinist : 

I notice in your Jan. 7, Machine De- 
sign by Prof. J. E. Sweet, this statement: 
‘that while the design of the Corliss engin 
bed was as applicable to slide valve engines 
as the original type, no one seems to adapt it 
to that class,” etc., ete. I inclose a cut which 
I think will enlighten some one on this point, 
as this company has built this style fora 
number of years. W.N. B. 

[The cut referred to is of an engine built 
by C. & G. Cooper & Co., of Mt. Vernon, 
Ohio—slide valve engine with Corliss bed. 
—Eb.] 


Size of Drawing Paper, 
Editor American Machinist : 

I have a suggestion to offer that may ail 
some one in selecting sizes for standard 
drawings. 

In your answer to Question 5, January | 
you recommend 10x15 and 15x20", and on 
January 28 Mr. Schaefer mentions 18x?! 
and 24x36". <A large and well-regulated 
shop in Hartford, Conn., uses sizes 13x1* 
19$x26, and 26x39", while Uncle Sam insi 
on having patent drawings 10''x15". 

From the above, and others that might be 
mentioned, it appears that the proper relation 
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of the width of a sheet to its length is some- 
where between 2:3and 3:4. Now I suggest 
that we adopt a mean between these two, 
and make different sizes proportional to 


each other. Why not 10x14, 14x20, and 20 
x28, or, if these are too small, use 10}x15, 15 
x21, and 21x30"? In Mr. Schaefer’s case, 
perhaps, 18x18, 18x26, and 26x36" would 
answer. I have been using for some time 
sizes 12x17, 17x24 and 24x34”, and find them 


convenient for my work. Almost all details 
eo on the 12x17 sheets, and the tracingsare 
kept in a portfolio in the safe. Rees. 
J i” le do, O. 
a 


A Mechanical Problem. 


———— 


By A. D. PENTz. 


The tool room of a manufactory is prac- 
tically a jobbing shop as far as variety of 
work is concerned, and no one can tell what 
next will be demanded from the tools or the 
men. ' 

[am free to say that the tool room is the 
sole practical educational feature which will 
in the next arrangement of things be left to 
perpetuate that class of American machin- 
ists who have been a source of pride to 
their country and of envy in other lands. 
In no other place will any thought of how 
todoa job of work bea necessity. Tools 
with which boys, girls and greenhorns can 
do the most delicate and involved operations 
have been made, are being improved, and 
will be infinitely extended until the neces- 
sity for neither hand work nor brain work 
will be required of operatives to produce 
the best grades of manufactures that were 
ever made, so that in no other places but 
tool rooms will there any more be a neces- 
sity for good mechanics, and it will be right 
in the end that itis to be so. Of course in 
the upheaval which seems imminent there 
will be misery and suffering, enforced idle- 
ness of employes will increase and produce 
a condition which will have to be met. It 
will be met either by a new patch or a new 
garment; then a new start will be made, 
which, it is to be hoped, will be in a forward 
direction. 

The problems which continually arise in 
tool rooms have to be solved as those which 
have arisen in the jobbing shops were 
solved, by study; and the practice of con- 
tinually solving these problems has been the 
chief stimulus to the improvement in ma- 
chine tools for which we, as a manufactur- 
jug people, have gained an enviable renown. 

In the study of how to produce one cer- 
tain tool to the best advantage, there arise 
an entirely different set of propositions 
from those to be considered in the study of 
how to produce a thousand duplicate parts 
of a machine or other thing to be made by 
a tool or set of tools. In the produetion of 
the tool itself, ordinarily the prime consid- 
the accuracy of its special 
If it be a drill jig, precision in 
the seat for the piece to be drilled in it, and 
accuracy in the sizes and positions of its 
holes, are of more consequence than a re- 
markably cheap job is. But in the study of 
what a jig shall be, which will, when fin- 
ished, make good and paying work, every 
item of cost for accessories, every move- 
ment of the tool when in use, and each mo- 
ment of time consumed in placing the piece 
in the jig, in drilling, in transferring from a 
position under one drill to one under an- 
other drill, and the removal of the piece 
must be studied and cut down to the lowest 
point. If fifty per cent. of extra work on a 
jig for continual use will increase its pro- 
ducing efficiency even one per cent., it or- 


dinarily will pay to do it. 


llow often in every tool room there arises 
the question, ‘‘ Shall it be swung on the 
face-plate of a lathe, bored in the transverse 
in the boring-mill?” And how 
often is the preference of the old conserva- 
tive man, to swing it in a lathe, found to be 
at fault by the result. If the piece be out 
ol balance within itself, a counterweight on 
the face-plate will not prevent centrifugal 
deflection when the piece is revolving, and 
the result will be defective, or at least vary 
from its truth when at rest. It may be that 


eration is 
features, 


drill, or 


| 
this error at times has exactly corrected an 


error in the setting. Some men have miracu- 

lous luck. When a piece is in balance there 

is no tool more satisfactory than a lathe to 

bore in; after the piece is once set and pro- | 
vided, the lathe bores a parallel hole. But | 
the money that has been wasted in paying | 
for time consumed in getting work in dead | 
truth on lathes, and explaining the holes 

afterward, already this year, could buy at 

least one boring machine that can do a satis | 
factory job. 

Most holes are more profitably transferred 
from the models than laid out on the sur- 
faces of jigs and bored. There is so much 
to be said in this relation, however, that it 
may well make of itself the subject for an 
entire article. 

Sometimes the tool maker or the jobber is 
given a piece of work to be done that has no 
outline satisfactory to work from. To illus- | 
trate this idea, I have made asketch of a 
hypothetical job which has all the points of 
one we had to do about two years ago. I do 
not illustrate the actual piece, because the 
job was never satisfactorily paid for, and I 
won’t advertise its owner; besides, its out- | 
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line has escaped my memory, so that I 
could not depend on exactly reproducing it. | 
The casting G is about three feet wide 
and three and a half feet long. It has three 
planed surfaces, each of which has a differ- 
ent height, but they are parallel to each 
other in every way. Through each of these 
surfaces there are bored six holes, and these 
holes are situated on the lines A, Band @, 
and at their junctions with the cross.lines 1, 
2, 3, 4, 5and 6. These holes are required to 
besquare with the surfaces they penetrate, 
(which, of course, makes them parallel to 
each other) to center exactly on the lines A, 
Band C, as well as on the cross-lines, which 
must be at exact right angles to the others. 
The edges are rough, and are to remain so. 
The jobis to bedone in a hurry, and not cost 
much, as is the case with all jobbing work. 
It may be done thus: If your planer isa 
good one, that is, if the housings are per- 


platen, attach the piece to the platen 
parallel to the plane indicated by the line 
D E, and fasten securely. Then at sixty 
degrees from the vertical, with the angle 
feed, make the three parallel planes on 
which the lines A, Band Care shown. The 
height. of one of these planes from the 
others may, of course, be found by a surface 
gauge, and there should be the same height 
from the middle one to the upper one as 
from the lower one to the middle one. 
When these surfaces are satisfactory, then 
with a sharp-pointed tool scratch the lines | 
A, Band Cvery faintly, but with certainty. 
This tool is not to be elevated nor depressed, 
but simply kept at the same height, and 








pendicular and the rail is square to the| 


| 
| 
| 
| 


line Cand repeat. Thus all the tntirnscting | 
points may correctly be found. 

After the holes in the piece are thus lo- 
cated they may be laid out by pricked cir- 
cles as usual, or they may be drilled through 
a jig of a novel design which I will describe 
and illustrate. This jig will be found to be 


of value in drilling all holes which need to | 
be square with (vertical to) the planes they | 


pierce. 

The stock A is a casting bored to receive 
the bushing B, and faced on the seat F, and 
under the shoulder of the bushing. This 
bushing will perhaps be fora drill two inch- 
esin diameter. It is designed to be turned 
within the stock A, and the drill will fit this 
bushing snugly and turn it by the dog-pia 
C. The intention in this is to preserve the 
inside of the bushing from wear by the sharp 
edges of the drill at the grooves. 

The bushing B is kept down by the cap 
D, which is secured by the screw #. This 
cap is arranged to be turned partly about 
when the screw F is loosened, so that this 
bushing may be taken out and one of an- 
other size putin. It is designed that one of 
these jigs will accommodate all sizes of 

drills from one-quarter inch to one-half, 
and that four sizes of these jigs will 
take all drills from one quarter inch to 


two inches, if there be proper-sized 
bushings. 


This jig is clamped to a face through 
which a hole is to be drilled on its face 
F. This can be either by screw clamp or 
by bolts and straps. 

When the jig is placed the bushing B 
will be removed, and the center plug /, 
Fig. 4, will beinserted. This center plug 
fits the hole occupied by the bushing, and, 
of course, the center point A’ will, if it shall 
exactly cover the center of the proposed 
hole, position the jig as it is intended to be 
set. The center plug is cut away at D to 
assist the view, and the stock A is similarly 
cut at //for the same purpose. If then it be 
secured to that place and a hole drilled 
through the bushing into the surface below, 
that hole will be concentric to the point the 
jig was positioned to. 

It is recommended that the bushings B 
shall cover a large part of the length ofa 
drill it may 
guide; that 
straight shank- 
ed drills be used, 


E 





and that they 
be driven by 
dogs, so that 


the drill spindle 
shall rotate and 


feed them, but 
not affect the 
alignment to 


disturb it. 

A crank hand 
power could 
well be applied 
to this device 
and increase its 
capacity, or it 
could be provided with a belt power driver 
and a power feed. In both these cases it 
could be made portable and used inde- 
pendent of a drill press in any suitable 
location. 

Returning to planers, it is my practice to 





Fig. 4. 





moved after cutting the line A when clear | 
of one end of the casting to the place to cut | 
the line B, and then to the place to cut the | 
line C. These lines will indicate the posi-| 
tions of the holes parallel to each other, and | 
equidistant in the width dimension. 

Now on the line A, with dividers set to | 
the required length, mark the places for the | 
cross-lines 1, 2, 3, 4,5, 6. Then with both 
the toolfall and slide set vertically, place | 
within the tool clamps a parallel piece which | 
has one corner beveled so that it comes into | 
parallel contact with the planed surfaces on | 
the piece @G—that is, so that it shall lie | 
across the lines A, B, and Clike a straight- | 
edge. Then with this edge placed at the) 
point 1, made by the dividers on the lines A, 
scratch with a hard point across that line. | 
Then lift the fall and move the crosshead to | 
where it will place the edge against the line | 





lay out a considerable amount of irregular 
work both for holes and the position and 
sizes of other features on planers on the 
plan indicated above. I find it to be a quick 
method and a reliable one, but I also find 
that but few iron planers have either the rail 
square with the platen or the housings verti- 
cal to it. I will suggest, if this method of 
laying out work be found to be as good as I 
believe it to be, that an effort be made to in- 
duce the makers of planers to place the 
housings square and perpendicular to the 
motion of the platen, 
———__+->o_—__ 

The Shoe and Leather Reporter Annual for 
1892 has just been issued. Those who wish 
to know something of the facts and figures 
relating to the shoe and leather trade, and 


and wool, harness manufacturers and deal- 
ers, manufacturers of machinery, etc., in 
the United States and Canada, and prominent 
firms in other parts of the world, cannot do 
better than procure a copy of the 
The New York is at 17 
street. 


Annual. 


office Spruce 


ape 


We have received the following letter 


from an established firm of machinery deal- 
ers whose location is given. We _ pub- 
lish it because it expresses a good deal 
of common sense on the subject that it treats 
of. Itis our opinion—in which we may be 
wrong, as every is liable to be—that 
with fine sets of taps and dies a tap wrench 
should go as a component part of the com- 
plement. However, we let our correspond- 
ents state that side of the question, as they 
undoubtedly do it better than we can. They 
write: 

We think it very strange that the manu- 
facturers of screw plates who put their 
goods up in very neat and convenient cases 
continue to overlook the fact that a tap 
wrench is just as essential to a complete set 
of taps and dies as the stock for holding the 
dies; and,as dealers, we find that, after we 
have made a sale of a set, then we have the 
whole ground to go over again with the 
customer to sell him a tap wrench, and are 
invariably met with the remark, ‘‘ Why, 
that goes with this set, of course,” and he 
will not pay the extra price, and it is hard to 
dispute his statement that the wrench should 
go with the set, and a place should be pro- 
vided for it inthe box with the other tools. 

We believe that through the medium of 
your valuable paper this can be corrected, 
if you agree with us in our criticism, It 
will work to the advantage of the maker of 
the goods, as he will sell more tap wrenches 
than he does now. 

CALLENDER & PATTERSON, 

Dayton, Ohio. 


one 


— 
In one of the latest forms of electric roads, 
overhead fact, continuous 
conductors of any kind are not used, but 
instead there are what are called ‘‘ heads,” 
whieh are placed between the rails about 
12 feet apart, the electricity being taken 
from these. The distance from one head to 
the other is so proportioned with regard to 
the length of the car, that just as contact is 
about to be lost with a given head it is made 
with the next one, so that the contact is 
continuous. It is claimed that the plan 
works well, and does away with all danger 
to life. A trial of the scheme was made a 
short time ago at Coney Island, which was 
pronounced to be very satisfactory. A com- 
pany called the American Engineering Com- 
pany made the experiment, and claims to 
control the patents upon it, but Mr. G. T. 
Wood, a well-known electrician 
chanic, claims that all the company 
that is of value in the matter it obtained 
from him through fraud, and there is likely 
to be a contest over the matter. 

Mr. Wood, by the way, is a colored man 
—a full-blooded negro, born in Australia. 
At ten years of age he was apprenticed to a 
blacksmith, and afterwards learned the ma- 
chinist’s trade, taking lessons at a night 
school. He finally teok up the study of 
electricity, and received two years’ instruc- 
tion at’ a technical school. He was then 
engineer on a British steamer, but now de- 
votes his time to electrical matters. 
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The following is said to be a copy of a 
notice to be seen on a railway: 

‘‘ Hereafter, when trains moving in an ep- 
posite direction are approaching each other 
on separate lines, conductors and engineers 
will be required to bring their respective 
trains to a dead halt before the point of 
meeting, and be very careful not to proceed 
until each train has passed the other.” 


GB 


Last week in quoting from a letter of the 
Egan Company, of Cincinnati, the types 
made us say that they had built a band re- 
sawing machine that had made a record of 
3,868 feet of 7x12’ lumber in 56 minutes. 
This is a mistake and might be misleading. 
We meant to say 1''x12" lumber. 

— oan e 





possess a good directory of the boot and 


shoe manufacturers and dealers, tanners, 


| Mr. T. R. Almond has been awarded the 
| Scott Medal by the Franklin Institute for 


B and scratch there, and then move to the dealers in leather and findings, hides, furs! his angular coupling. 
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Space in Machinery Hall in Chicago. 


It is becoming evident that those upon 
whom the responsibility rests. for the assign- 
ment of space in Machinery Hall at Chicago 
have a task before them of no mean propor- 
tions. 

The total space in the building is in round 
numbers 656,000 square feet of floor, and it 
is expected by those who are in a position to 
know something of the matter, that there 
will be about 3,000 applications for space. 
This would give to each exhibitor about 218 
square feet of floor space, or say a space 10 
feet wide by 22 feet long. It is of course 
evident that while this space would be ample 
for some exhibitors, it would be utterly in- 
adequate for others who, unless they could 
obtain much more than this, would not con- 
sider it worth while to make an exbibit at all, 
and it will therefore be necessary to come 
upon some plan for satisfactory apportion- 
ment. Applications are coming in quite 
rapidly, and the impression seems to be quite 
general among machinery manufacturers 
that there is going to bea considerable short- 
age of room in which to do themselves 
justice. 

It is evident from what we have been able 
to ascertain regarding the applications so far 
made that there will be a shortage, and that 
there is a liability of considerable dissatisfac- 
tion in the matter unless it is managed with 
the greatest possible skill. 

The chief trouble seems to be at present, 
that some applications are being made upon 
the supposition that there will be a scaling 
down, and that the proper plan is to allow 
for this in making the application, so that 
after the scaling has been done there will 
still be allthat is needed. If some manufac- 
turers do this while others apply for only 
the space actually needed, and then the scal- 
ing is done in proportion to the space asked 
for, instead of in proportion to that which it 
can be shown is actually needed, it is evident 
that there will be just cause for complaint. 

The main difficulty would be in such a 
plan of uniform scaling down, that all manu- 
facturers will not apply for space in propor- 
tion to what they can actually make use of 
for the good of the exhibition, but in propor- 
tion to what they can make use of for their 
own good, and many of them will undoubt- 
edly be influenced only by a desire to have 
a bigger display than any competitor, even 
though there be plenty of competitors whose 
line of machinery would logically call for a 
much larger space and a much better dis- 
play. 

We know of one concern, whichis undoubt- 
edly one of the most prominent inits line of 
machinery in the world, which applied for a 
certain space after a systematic study of 
what would be necessary to make an ade- 
quate exhibit of its preducts, and with the 
intention to apply for no more space than 
actually necessary; not to show specimens of 
all the machinery built by them, but merely 
to give visitors an adequate idea of it by 
showing representatives of types or classes. 
Another concern, building simply one of the 
many lines of machinery built by the first 
mentioned establishment, and that in com- 
paratively a very small way—a concern 
which any one versed in such matters would 
say could make an adequate display in less 
than one-fourth the space, applied for more 
than twice the space. It is evident that a 
proportionate scaling down would not be to 
the interest of the exhibition, in these cases at 
least. In another line of machinery, it is 
announced that a firm of manufacturers, by 
no means the most prominent in its line, has 
applied for nearly one hundred times the 
space above mentioned, as being available as 
an average for each exhibitor. It may be 
that this firm needs, and can use to good ad- 
vantage all the space it has applied for, but 
knowing something of the matter, we should 
be inclined to think that the advertising 
feature, and the desire to have a more notice- 
able display than any competitor, were the 
chief motives. 

Of course there is no way for the man- 
agers at Chicago to arrive at the exact facts 
with regard to these matters. It would be 
manifestly unfair to cut down all applica- 








tions say 50 per cent., and it would be 
equally unfair to base the decision as to the 
amount of space allowed upon the relative 
prominence or amount of business done by 
a concern making application. A new con 
cern just starting, and having scarcely any 
reputation or business, might be able to 
make an exhibit that would far surpass that 
of an older concern with a world wide repu- 
tation. We are informed from a reliable 
source that it is the present intention to 
scale down applications proportionately, 
but for the reasons given above, we do not 
think this will work very well. 

It seems to us that a more just plan, and 
one which will in the end work better for 
the exhibition as well as for exhibitors, 
would be to require each applicant for 
space to specify just what machines it was 
intended to exhibit, with sketches, photo 
graphs, engravings or blue prints of each 
so far as possible. And with these to fur- 
nish a complete list or catalogue, so that an 
idea might be formed as to the proportion 
of the total line of machinery built it was 
desired to exhibit, the reasons for desiring 
to show each machine being given in full. 
Such applications made in this form might 
then be acted upon intelligently, and the 
amount of space allowed in each case pro- 
portioned so far as possible to actual needs 
regardless of any other consideration. 

We are informed that no assignments of 
space will be made before June or July, as 
it is not expected that sufficient applications 
will be in before that time to give an idea 
of the space available for each exhibitor, 
and the longer applications are delayed, the 
later will the assignments of space be made. 
Applications already received ask for more 
than 300,000 square feet of space. 

a 

In a recent issue of the 
and Mining Journal we find an attempted 
explanation of the coupon book advertise- 
ment to which we referred in our issue of 
January 28. The explanation, however, 
does notexplain, for the reason that it does 
not consist with the claims made for the 
coupons by the advertiser, either in the 
original advertisement or in its present 
modified form. Our esteemed contemporary 
says that asa matter of fact the coupons do 
not give control of ‘‘the patronage of your 
hands,” which statement it seems to us is 
rather hard on the manufacturer, for he dis- 
tinctly claimed that his coupons did give 
such control, though he no longer makes 
that claim in terms. But if they do not give 
such control, then why is the fact that they 
are non-transferable made so prominent ? 
Why does our contemporary say that ‘‘They 
are simply orders in convenient form, which 
men can use at a store,” when, asa matter of 
fact, they are, and are intended to be checks 
which must be used at one certain store and 
nowhere else, and by the person to whom 
they are issued, and by no one else ? 

The fact is that the whole system of 
‘pluck me stores,” of which these coupons 
are intended to be a part, has been con- 
demned by every fair minded and disinter- 
ested person who has ever investigated it, 


Engineering 


and laws have been passed against it in some 
States—laws which are regularly violated by 
many mining companies. When a man has 
earned his wages they should be paid to him 
in money, so that he can make such use of 
them as seems best to him. Anything less 
than this is degrading to the wage-earner, 
and is a disreputable business, in which we 
regret to see so excellent a paper as the 
Engineering and Mining Journal taking any 
part whatever. 
—-- 

According to press reports, an engineer 
named Clark, who was in charge of a re- 
frigerating plant at Chicago, did a very fool 
ish thing on the night of February 15, 
when he lifted a cover from a nearly empty 
oil tank and pushed his lantern down into 
it tosee how much oil remained. The re- 
sult was an explosion which wrecked the 
plant and may cost Clark his life. 

It seems to us that every intelligent engi- 
neer ought to know by this time that the 
vapor of oil mixed with air is highly ex- 





plosive, and that if a flame is brought into 


ily the work of 











contact with it there will immediately 
trouble. Not long since a frightful ex; 
sion occurred in an oil tank steamer, caused 
by men going into the hold to make reps irs 
and carrying lights with them. The 
which adhered to the sides of the tank, had 
evaporated sufficiently to fill it with 
vapor mixed with air, a combination which 
is always dangerous. 
ee Se 


If the inhabitants of any country shou!d 
from any cause sit down and remain at 
home all the time they would soon lapse into 
a stateof barbarism. Civilization itself . 
pends largely upon social and business 
tercourse, the interchange of ideas and « 
modities, and anything which adds to | 
facilities for doing this is of importance ‘o 
machinery interests, to business of all kinds 
and to humanity generally. It is for these 
reasons that we are able to commend heart 
Col. Albert A. Po; 
who at the head of the Pope Mfg 
Co. He has founded the department of 
road construction in the Massachusetts In- 
stitute of Technology, and the Pope Mf 
Co, of Boston, now offer as prizes $1 
000 werth of bicycles to students who 
will write the best essays on ‘Gord 
Roads.” We suppose a broad interpretation 
will be given the term “‘ students,” at least 
we hope so, and particulars can be obtained 
by addressing the company. Of course the 
company is not making this offer. from pure 
ly philanthropic motives, but it is a good 
thing nevertheless, and we are glad to be 
able to help our readers to take part in the 


competition. 
— eame 


is 


The postal authorities have, it seems, d: 
cided that printed matter which is made to 
imitate type-writing so closely as to prevent 
it from being readily distinguished from 
type-written matter, must pay full rates of 
postage as though actually typé-written. 
We know of a typewriter, not yet on the 
market, which prcduces atype-written sheet 
in such close imitation of a printed one that 
they are not readily distinguishable. On 
the principle that a good rule should work 
both ways, should not letters written on this 
typewriter be mailable at printed matter 
rates? 
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Literary Notes. 


THE MECHANICAL ENGINEER'S POCKET. BOOK 
OF TABLES, FORMULAS, RULES AND DATA 
A Handy Book of Reference for Daily Use in En 
gineering Practice. By D. Kinnear Clark, M 
Inst., ©. Eis Hon. Mem. American Society of 
Mechanical Engineers; Author of Railway Ma 
chinery ; Tramways; The Steam Engine; A Man 
ual of Rules, Tables and Data, ete. 

This neat little pecket-book of 656 pages 
has been expressly compiled for the use of 
mechanical engineers. It contains about 500 
formulas and rules, with data of genera! 
utility, classified for ready reference. Heat 
and its application are considered in various 
aspects. For the strength of materials a va 
riety of experimental evidence is given, wit! 
pew formulas and Much useful in 
formation will be found in the notes relating 
to wire and hemp ropes; chains and chain 
cables; framing; mill gearing, shafting, etc 
transmission of motive power to great dis 
tances; combustion, fuels; warming, venti 
lation ; steam; 


tables, 


steam engines and boilers 
railways; tramways; steamships; pumping 
steam engines and pumps; coal gas; air i: 
motion; compressed air; hot air engines 
water-power and _ electrical 
The book contains 342 tables, 

English weights and measures, 
metric equivalents; metric weights am 
measures, with equivalent English values ; 
weights and strength of bars, sheets, beams, 
joists, girders, tubes, pipes, bolts and nuts 
cylinders, nails, chains, and others relating t: 
the principal branches of mechanical prac 
tice. 

The character of the contents needs n 
comment. The author is an engineer o! 
many years’ experience, and of unsurpasse: 
distinction in his profession, A work comin¢ 
from his hands may be considered reliab|: 
and worthy of the confidence of engineers 
and practical men. The book will undoubt 
edly have a merited wide circulation. It is 
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SWERS. 


Questions of general interest relating to subjects dis- 
ussea in our columns will receive attention in this 
icpartment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

















(76) Iron Pattern, Buffalo, N. Y., asks: 
What can I put on iron patterns to prevent 
them from rusting, and to give them a skin 
equal to varnish on wood ? A.—Heat them 
and rub bees-wax on them. 


(77) W. W., Buda, Il., writes: Please 
inform me what books to get that will enable 
me to get some insight into geometry, and 
which will aid a beginner in mecbanical 
drawing. A.—See article treating on 
“What to Study and How to Study,” in 
our issue of February 19, 1891. 


(78) T. B., Troy, N. Y., writes: Please 
inform me how to obtain a marine engineer’s 
license. I have run engines for about four 
years. I am 22 years of age, and would 
jike to get on the river. A.—Apply at the 
oftice of the Board of Supervising Inspectors 
of Steam Vessels, Post-office Building, New 
York. You will have to pass an examina- 
t10n. 


(79) O. W. G., Alfred Centre, N. Y., 
writes: You mentioned in one of your is- 
sues a book entitled Rubber Hand Stamps 
and Manipulation of Rubber, by T. O’Conor 
Sloane. Please give me the address of the 
publishers, or the address of a book agency 
from which it may be obtained. Also give 
the price of the same. A.—It is published 
by Norman W. Henley & Co., 150 Nassau 
street, New York. Price, $1. It may also 
be obtained from any dealer in scientific 
works. 


(80) B. R. W., Amenia, N. Y., writes: 
Please inform me where I can pass an en- 
vineer’s examination in New York State. Is 
it possible to pass an examination by mail ? 
A.—For an examination for a stationary en- 
gineer’s license apply at the office of the In- 
spection of Steam Boilers, Police Depart- 
ment, 3(0 Mulberry street, New York. For 
a marine engineer’s license apply at the of- 
fice of the Board of Supervising Inspectors 
of Steam Vessels, Post-oftice Building, New 
York. We believe that examinations by 
letter are not allowed; however, you can 
find out by writing to the above addresses. 


(81) H. D. H., Brooklyn, N. Y., writes: 
Kindly inform me if the Washington Navy 
Yard has a technical school for apprentices. 
What are the studies? And is a graduate a 
consulting engineer or not? A.—There is 
no technical school attached to the Wash- 
ington Navy Yard; it is now converted into 
an ordnance yard. You are probably think- 
ing of the Naval Academy at Annapolis. 
For the rules of admission in this institu- 
tion and studies, see our answer to Question 
75, in our issue of February 25. Graduates 
from technical schools are supposed to have 
a first-class education for becoming consult- 
ing engineers, and with years of experience 
inay become such. 


(82) W. L., Corry, Pa., writes: Please an- 
swer the following questions through your 
columns: What wages are paid to machin- 
ists in the government machine shops ? A.— 
About the same wages as are paid to first- 
class machinists in private establishments. 
2. What are the hours? A.—From 8 to 10 
hours per day. 3. Would political influence 
be of any account? A.—Yes. 4. Do ma- 
chinists have to pass an examination? A.— 
For some positions in the navy yards you 
will have to pass an examination. 5. If 1 
should wish to secure a position as machinist 
in one of the shops, what would be the best 
course to pursue? A.—We see no other 
way than to send in your application, or ap- 
ply in person at any of the navy yards. 


(83) G. C. M., Elizabeth, N. J., writes: 
Kindly inform a constant reader of your 
paper if there is a method by which varnish 
can be prepared soas not to make the drawing 
paper brittle after having applied a coat on 
the same, which we usually do, to prevent 
drawings from becoming soiled when going 
through the hands of the machinist. A.—We 
suppose that you refer to the ordinary shellac 
varnish as usually mixed .in the drawing 
room. This varnish penetrates the paper 
and hardens, sothat in handling the drawing 
there is always more or less danger of break- 
ing it; we know of no method to prevent 
this injurious effect. We have used a special 
varnish, but its use required a careful sizing 


of the paper; this operation required too 
much time, was expensive, and therefore it 
was abandoned. We have found it advan- 
tageous to send blue prints only in the shop; 
if these get injured they ean be replaced 
with very little labor and cost. 


(84) R. L. K., Newark, N. J., writes: I 
inclose a sketch of a muthematical problem 
which has puzzled every one to whom it has 
been shown, hoping you will give me a 
solution of it. The sketch shows the prob- 
lem inacondensed form. The sides of the 
square measure 16 inches, and has a total 
area of 256 square inches. If tbe square is 
cut as outlined in the sketch, and the pieces 
placed in position as indicated, it will form 
arectangle 10 by 26 inches, containing 260 
Square inches. What puzzles us is where 
the extra four square inches come from. 
A,.—This is an old puzzle of deception. The 
pieces cannot form a rectangle 10 by 26, be- 
cause the inclination of one of the sides of 
trapezoid to that of the opposite one is .4 
per inch, and the inclination of the hypoth- 
enuse of the right angle triangle is .375 
per inch, so that the trapezoid and the tri- 
angle cannot form another right angled tri 
angle as you seem to think; it is in this fact 
that the deception lies. 


M 


(85) J. D., Denver, Col., sends us a ques- 
tion relating toa right angle triangle with 
sides 6, 8 and 10; but the question is so 
mixed up that we do not know what he 
really does want. We presume that he 
wishes to find the angles. Let AB Chea 
right angle triangle; and let .Wm be a meas 
uring arc of the angle A described with a 
radius of 1. Through PD, in which the are 
M m intersects the hypothenuse A B, draw 
aline D EF perpendicular to A (C, then D # 
will be the sine of the angle A. From simi- 
lar triangles A D H and A B C we have 


DE _ BC ; that is, sir. A = 

AD AB 

side opposite Hence if BC = 6, and AB 
hy pothenuse 


= 10, then the sine of the angle A will be 
*5 = .6. Looking for this decimal in a 
table of natural sines, tangents, etc., we find 
that the angle A is equal to 36 degrees and 
53 minutes very nearly. If the side A Cis 
equal to 8, then the sine of the angle Bis 
equal to ,§; = .8, and referring to the table 
we find the angle B to contain 53 degrees 
and 7 minutes very nearly. Your other 
question we do not understand. 


(86) E. H. N., Madison, Wis., writes: 
Kindly answer through your columns the 
following: I desire the name of a book or 
books, and their publishers, covering as com- 
pletely as may be possible the following 
subjects: 1, Molding; 2, Pattern Making. 
The books desired are such as will do tor 
students. A.—Molders’ Text Book, by 
Thomas D. West; American Foundry Prac- 
tice, by the same author; both are published 
by John Wiley & Sons, 53 East Tenth 
street, New York. Practical Iron Found- 
ing, published by Whittaker & Co., London; 
this book can be obtained in this country 
from any dealer in scientific works. Ma- 
chinery Pattern Making, by P. 8S. Dingey, 
published by John Wiley & Sons; Modern 
Molding and Pattern Making, by J. P. 
Mullin, published by D. Van Nostrand 
Company, 23 Murray and 27 Warren streets, 
New York. 2. Also name a book relating 
to the design of punching and riveting ma- 
chinery. If none are published bearing di 
rectly upon the subject give the closest 
thing to it. A.—We do not know of any 
book that treats directly or partially on the 
subject. 


(87) Reader, Mobile, Ala., writes: Please 
give me your rule for laying out a link for a 
marine upright plain slide valve engine, 
especially the method of finding the radius 
of the link. .A.—There are several forms of 
links used. The oldest form of link, the 
slot link, shown in Fig. 1, is still retained 
by many engineers. By the term radius of 
link is meant the radius of the link are ad, 
drawn through the center of the slot; this 
radius is generally made equal to the dis- 
tance from the center of shaft to center of 
the link block pin p when the latter stands 
midway of its travel. The distance be- 
tween the centers of the eccentric rod pins 
é, €g Should not be less than 24 times the 
throw of the eccentrics, and, when space 
will permit, three times the throw of the ec- 
centric will give better results. By the 
throw of the eccentric we mean twice the 
eccentricity of the eccentric. The slot link 
is generally suspended from the end next to 


are prolonged. This will give comparatively 
a small amount of slip to the link block 
when the link isin forward gear; but this 
slip will be increased when the link is in 
backward gear; this increase of slip is, how- 
ever, considered of little importance, be- 
cause marine engines, as a rule, work but 
very little in the backward gear. When it 
is necessary that the motion shall be as efti- 
cient in backward gearas in forward gear, 
then the link should be suspended froma 
point midway between the two eccentric 
rod pins; in marine engine practice this 
point is generally lecated on the link are; 
for equal cut-offs it is better to move the 
point of suspension a small amount towards 
the eccentrics; how to obtain the exact posi- 
tion of this point under these conditions see 
our issues of May 10, 17, 24, 31, 1884. For 
obtaining the dimensions of the link, the 
following rules may be employed. Multiply 
the length of the valve by its breadth, all in 
inches, avd multiply this product by the 
absolute steam pressure in pounds per 
square inch. Find the square root of this 
product, and multiply the result by .01. Or 
insymbols: Let / denote the length of the 
valve, B the breadth, p the absolute steam 
pressure per square inch, and let us denote 
the final result by #, then we have: 
R—.O01 / Ie x B pa iM 

For finding the dimensions proceed as indi- 
cated in the following table: 


Breadth of the link = 2x 16 
Thickness 7’ of the bar =< 28 
Length of sliding bleck =x 5 
Diameter of eccentric rod pins =(RxX )+% 
Diameter of suspension rod pin =(# xX  .6)+ 4 


Diameter of suspension rod pin) _ (py 41 
when overhung { ee 


Diameter of biock pin when/ R41 
overhung \ eo 

Diameter of block pin when! _ (py 41 
secured at both ends p— : 


The length of the link, that is, the dis- 
tance from «ato » measured on a straight 
line joining the ends of the link arc in the 
slot, should be such as to allow the center of 
the link block pin p to be placed in a line 
with the eccentric rod pins, leaving sufli- 
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cient room for the slip of the block. An 
other type of link frequently used in marine 
engines is the double bar link, and this type 
is again divided into two classes; one class 
embraces those links which have the eccen 
tric rod ends as well as the valve spindle 
end between the bars, as shown in Fig. 2. 
With these links the travel of the valve is 
less than the throw of the eccentric. The 
other class embraces those links, shown in 
Fig. 3, for which the eccentric rods are 
made with fork-ends, so as to connect to 
studs on the outside of the bars, allowing 
the block to slide to the end of the link, so 
that the centers of the eccentric rod ends 
and the block pin are in line when in full 
gear, making the travel of the valve equal 
to the throw of the eccentric. The dimen- 
sions of these links when the distance be- 
tween the eccentric rod pins is 24 to 23 times 
the throw of eccentrics can be found as fol- 


lows: 
Depth of bars (2? X 1.25) + 39” 
rhickness of bars =(RX 5) +14” 
Diameter of center of sliding) R 13 

A : 


block j 

When the distance between the eccentric 
rod pins is equal to 3 or 4 times the throw of 
the eccentrics, then— 
Depth of bars (R 1 25) 34") 
Thickness of bars = (FR > 5) -+- 4" 

All the other dimensions may be found by 
the first table. Of course these are empiri- 
cal rules, and the results may have to be 
slightly changed to suit given conditions. 
It may also be mentioned that in marine en- 
gines the eccentric rod ends for all classes of 
links have adjustable brasses. In locomo- 
tives the slot link is usually employed, and 
in these the pin holes have case-hardened 
bushes driven into the pin holes, and have 
no adjustable brasses in the ends of the ec- 
centric rods. The link in Fig. 2 is generally 
suspended by one of the eccentric rod’s pins; 
and the link in Fig. 3 is suspended by one 
of the pins in the end of the link, or by one 
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Link-Belting and Sprocket Wheels. 
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Practical Details of Blacksmithing— 
Making Metal Wheels. 


By B. F. 


SPALDING, 


Metal wheels for tramways are probably 
The busi- 
ness of making built-up metal wheels has 


coexistent with metal tramways. 


sprung into vigorous existence within the 
had 


ment towards it previously in making the 


last decade. There been some move- 
wheels of steam fire engines and velocipedes 
(bicycles and tricycles), but anything like 
supplying the extensive demand for agricul- 
tural implements was hardly thought of. 
What that demand is may be slightly imag 
ined when we read that one establishment— 
P. P. Mast & Co.—recently shipped 5,000 
cultivators at one shipment, thus sending off 
at one time 10,000 wheels. 

Frenier, J. KR. Little, the Bettendorfs, 
Howell, McDowell, Mast, and others are 
pioneers in the metal wheel industry, which 
has reached mammoth proportions, It hag 
thus quickly reached mammoth proportions 
because of the application of special ma- 
chinery, and the interchangeable system of 
manufacture. 

Every process has its machine, and the 
amount of ingenuity exhibited in these ma 
chines the celerity with which they work, 
and their product, are 
They illustrate in a very strik- 
the which has 


the perfection of 
admirable. 


ing manner advancement 








the forward eccentric at a point in the link 





of the eccentric rod pins. 


been recently made in the blacksmithing 
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business, for the time is not remote when 
these operations would have been performed 
by hand. I propose to describe some of the 
details of the manufacture. 

In the cheaper kinds of metal wheels the 
rim of the wheel takes . the places of both 
the tire and the felloes of the wooden wheel, 
and must therefore be large and strong 
enough to supply their places. 

Commencing with the tire which is flat, 
half oval, half diamond, or whatever shaped 
cross-section is desirable, the first operation 
is to cut the dimension bars to the exact 
length, for dimension stock does not uni- 
formly come accurately measured. The tire, 
after cutting to length, whether it is iron or 
steel, is perforated for the spokes by punch- 
ing on a press which is long enough to 
punch the tire for a five-foot wheel at two 
strokes, making six holes at each stroke, or 
more, if there are more than twelve spokes 
to the wheel. 

A yielding side pressure, which is, how- 
ever, sufficiently strong to keep the bar 
firmly against the back each 
punch, insures the correct distance from the 
back edge of the bar to the center of each 
hole, whether the bar is wide or narrow, 
straight or crooked. The die hole is enough 
larger than the punch to make the die side 
of the hole the largest. When the bar is 
bent to the required circle of the wheel, it is 
turned so that the die side of the hole will 
be to the outside of the circle, as this, with 
the slight elongation consequent upon bend- 
ing, enlarges the hole on the side wher¢it is 
an advantage in riveting in the spokes. 

The rolls employed for bending the tire 
are driven by a belt ; their normal tendency 
is to keep agoing, but in case it is desirable, 
they can be stopped by pressure upona 
treadle. They are open at one end, and the 
rolled tire can be readily removed without 
stopping, and so, barring accidents, the pro 
cess of rolling is uninterrupted. When the 
tire has been rolled it is ready for putting on 
to the spider which is formed by the union 
of the spoke with the hub. 

In the wheel whose manufacture is the 
subject of this description, the hub is made 
of malleable iron, and the spoke after being 
inserted in it is fastened there by having a 
shoulder formed on the outside of the hub, 
and by having the end riveted down on the 
inside in a recess formed in the casting for 
that purpose. The spokes are made either 
from iron or steel stock which is large 
enough to make the thickest part of the 
body. On some of the many varieties of 
wheels which are made by the same general 
processes, the spokes are oval in cross-section 
for about a third of the length, changing in- 
to round as they taper towards the point. 
The work of drawing them out into the de 
sired shape is done by passing them through 
different grooves in segmental rolls. It is 
very expeditiously performed, and practical 
uniformity in size and shape is secured in 
them. After they are thus drawn, they are 
cut to a certain length, for although they 
have been worked under as nearly uniform 
conditions as practicable, and are made from 
the same sized stock, heated inthe same fire, 
and passed through the same rolls, yet when 
the test of increase in length is applied, it is 
found that there is a great variation, and to 
restore them to uniform conditions, which is 
the essential principle of interchangeable 
work, it is necessary to re-cut them to equal 
lengths. They are now heated on the small 
end and submitted to the action of a ram, 
which staves up a collar on them at such a/| 
distance from the end as to leave the tenon | 

outside of the collar of the right length to 
go through the tire and rivet on the out- 
side. 

The AMERICAN MACHINIST some time since | 
‘alled attention to some observations made 
by Charles A. Bauer, M. E., in Germany. 
He noticed there in one place some men 
making some pieces by a drop forging pro- 
cess at the rate of twelve in a minute, while 
in his establishment one man witha machine 
made 112 in the same period of time. If I 
comprehend the description, these pieces 
were driven into a hole in solid metal. Now 
any one who has tried to take out a piece 
from a hole into which it has been strongly 


gauges at 


stove will concede that the German work- 
men were doing as well as any one could do 
who used the same method. Even take the 
blank holder of a rivet-making machine, 
after the rivet has been headed, and before it 
has been ejected, and try to get the rivet out 
by hand, and it will be found to stick almost 
as tight as though it had been welded in 
Light blows to drive it out only make it 
tighter, and yet how smoothly the macbine 
works, the rivet seems almost to pop out of 
itself when the proper application of press- 
ure ismade. Any one who has undertaken 
to do similar work by hand, and remembers 
how it stuck in the die, is naturally surprised 
to see with what ease a collar is swelled out 
at a distance from the end of arod. He would 
naturally think that when the plunger went 
back it would pull the imprisoned end of 
the stock back with it, tearing it off from 
the bar at the collar, but except in red short 
iron or steel this accident never occurs, and 
the ends of the spokes are left of a uniform 
length and size. 

Having drilled whatever spoke holes 
were necessary in the hub, and the spokes 
being ready, the hub is placed in a special 
machine and held in a certain fixed position 
therein. In this position there isa mandrel in 
the axle hole of the hub which is as much less 
in size than the hole as the length of stock 
to be upset for riveting inside of the hole. 
For instance, if the hole is 1} and there is 
#'’ to be upset, the mandrel must be a little 
more than 3” less than that, say ‘‘scant” 4. 
The chamber inside the 


places in the tire, as one after another is 
riveted, for the tire has not yet been weld- 
ed, and before the interested spectator is 
aware of it they are all fastened into their 
places. 

At this stage of the work the tire is in 
good sbape to weld, as the spokes hold it 
steadily without giving it much chance to 
get out of the way. For the operation 
of welding, the furnaces used for heat- 
ing use oil or gas as fuel, and are ar- 
ranged as three branches on one upright 
stem, about which they may be revolved 
The caps of these furnaces lift off by press 
ure upon atreadle. One of the caps being 
raised a wheel is placed in the opening, 
hanging on the furnace, so that the fire will 
heat the ends of the tire, and the cap closes 
over it to concentrate the heat. This fur- 
nace is now swung around out of the way, 
and another presents itself which is supplied 
with another wheel in the same manner, and 
the same operation is performed with the 
third. This brings the first one to the front, 
and the tire having come to a welding heat, 
the cap lifts and the wheel is taken out and 
put in position, with the ends of the tire 
which are to be welded laying in the lower 
die of a quick running upright power ham 
mer. A few blows from this unites the two 
ends firmly together, giving the section 
operated upon the proper shape at the same 
time, and throwing out a little surplus stock 
in the shape of a fin at the sides. An assist- 
ant now takes the wheel, and after removing 








hub is deep enough 7 
to permit the riveted 


they would come in 
contact with the axle 
or box. 

The spoke is now 
placed red hot in a vise 
which is fixed at a cer- 
tain distance from the 
hub, and in this vise 
it is gripped so tightly 
that it cannot slip. 
Now when motion is 
communicated to the 
machine by pressing a 
treadle, the mandrel 
moves in the hub 
against the end of the 
spoke, and at the same 
time the hub moves 
with half the speed 
towards the vise. The 
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consequence of these 
two movements is that 
a collar is raised on the outside of the hub 
between it and the vise, and a riveted head 
is made on the inside, so that the spoke is 
firmly fastened outside and inside of the 
hub, and can go neither out norin. The 
operation is performed very quickly, as all 
the motions are automatic, the attendant 
having simply to place the material in prop- 
er position and press the treadle. 

Having made ready a number of tires all 
alike, and also a number of spiders all alike, 
the conditions exist for joining them to- 


into the tire by machinery; but it has not 
yet been thought advisable to adapt machin- 
ery to this purpose, but a workman now 
takes a tire from one pile and a spider from 
another, and puts in only two or three of the 





spokes, and hands it to the operator of an- 
other special machine. It will be remem 
bered that the spoke has a collar a certain 
distance from the end; this collar comes up 
against the inside of the tire, and the spoke 


|is inserted in the vise of a riveting machine 


up to the collar, and then the machine being 
put in motion the end of the spoke is quick- 
ly riveted down, as with the pene of a ham- 
mer, into and around the hole through the 
tire. It is necessary theoretically and prac- 
tically that it should be riveted into the 
hole, for otherwise when the outside rivet- 
ing had worn off there would be none of | 
the spoke support necessary to a suspension 
wheel. The riveting is done very rapidly | 
without heating the spokes for the opera- 
tion, 





gether by inserting the ends of the spokes | 





STEAM PRESSURE AND HoRsE-POWER INDICATOR. 


| the fins with a few strokes of the rasp, rolls 
|it off to one side to cool] off for the final 
operations of truing up, which are to be 
done with large horizontal machines which 
work somewhat on the principle of a uni- 
versal lathe chuck, as all the clamping jaws 
move toward the center simultaneously, and 
compress the wheels all around at the same 
time and give them the right ‘‘ dish.” 

Workmen complain that before the weld- 
|ing heats are soft enough clear through the 
| outside wastes away, not in the form of 
scales from rapid oxidation, but by melting 
|and running off. This is caused by the 
too great fierceness of the heat which melts 
off the surface before it is conducted back 
from particle to particle. Very serious dif- 
ficulties are met with from this cause in 
welding the tire of planter wheels, which 
are 6x4", and are most economically made 
of steel, to obtain the requisite stiffness in the 
| thickness that must be used to reduce the 
weight and retain the width. 

There have been some wheels made by 
| welding with electricity, the use of which, 
it is said, enabled the operation to be suc- 
cessfully performed of welding the spokes 
tothe hub. The addition of the wonderful 
agent electricity to the resources of the 
blacksmith’s art is full of promise. This 
means of heating has the power of concen- 
tration, and it can be applied to one point 
and at one point, in so gradual a manner, as 
to ‘‘ keep the heat a coming” until the tem- 




















power in various branches of the trade is 
somewhat hindered by the too rigid adher- 
ence of manufacturers to the first line of th: 
old motto : 
** Be not the first by whom the new is tried, 
Nor yet the last to lay the old aside.” 
> 
Steam Pressure and Horse-power In. 
dicator. 


The accompanying illustration represents 
an improved average steam pressure and 
horse-power indicator. It works on th¢ 
principle of a slide rule. With it the mean 
steam pressure for any cut-off in a cylinder 
of an engine can be readily obtained, and 
the indicated horse-power of a steam engin: 
with any cut-off can be as easily found 
without any computation. We find it to b 
very reliable, and with its use much labo: 
and time can be saved. The indicator is 
made of cardboard ; the dial, on which the 
revolutions and steam pressures are marked, 
rotates on its center, and the arm swings on 
the same point. The mean steam pressure 
is found with one setting, thus: Set the 
zero of the cut off scale to the initial press- 
ure of the steam on the outer and upper 
scale, and opposite the given cut-off will be 
found the mean pressure in pounds per 
square inch of piston. To obtain the in- 
dicated horse-power of an engine, more than 
one setting will be required; but the opera- 
tion is very simple, thus: Set the stroke in 
feet to the diameter of the piston in inches ; 
set the arm to the arrow; bring the pressure 
in pounds per square inch to the arm; set 
the arm again to arrow; bring the revolu- 
tion per minute to the arm. Then find op- 
posite the given cut-off the indicated horse- 
power. 

This indicator was invented by Mr. Wm. 
Cox, who has made the slide rule a special 
study. It is published and supplied by 
Messrs. Keuffel & Esser Co., 127 Fulton 
street, New York. 
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Clear Lake, 8S. D., is agitating the erection of a 
tow-mill. 

The Bridgeport (Ala.) Pipe Works has commenced 
operations. 

New machinery will be placed in the Hartsville 
(S. C.) Pulp Mill. 

The electric light plant at Crawfordville, Ind., 
will be enlarged. 

The Hazleton (Kan.) Roller-mill Company will 
enlarge its plant. 

The erection of a barb-wire factory is talked of at 
Nebraska City, Neb. 

Parties are seeking location for a reduction plant 
in Fredericksburg, Va. 

Keely Bros., Goshen, Ind , will operate a machine 
shop in connection with their foundry. 

The Virginia Manufacturing Company is reported 
as erecting machine shops at Suffolk, Va. 

The Greenville (Tenn.) Electric Light Company 
will put in another dynamo, it is reported. 

The Atlantic Coast Line (office, Wilmington) will 
erect machine shops at Rocky Mount, N. C. 

The engine house at Kendall, Hadley & Co.'s 
plant, at Goffstown, N. H., isto be enlarged. 

The Lisk Manufacturing Company has decided on 
the site for its new plant, at Canandaigua, N. Y. 

There is a probability of the railroad shops being 
removed from Montgomery, Ala., to Castleberry. 

Joseph Hall & Co., of Richmond, may possibly 
remove their iron works plant to Manchester, Va. 

A $100,000 stock company is being organized at 
Fredericksburg, Va., toerect an electric light and 
power plant, etc. 
The Yale & Towne Manufacturing Company, of 
Stamford, Conn., is building an addition to its bank 
lock department. 
A Mr. Schuster, of Philadelphia, Pa., will erect, it 
is stated, a plant for the manufacture of sewer pipe 
in South Pittsburg, Tenn. 
The American Foundry and Machine Company’s 
plant at Bowling Green, Ohio, has been burned. 
The company will rebuild. 
The Greenville (Tenn.) Electric Light Co. will 
build a new power house and put additional ma- 
chinery in its electric light plant. 
The Upper Appomattox Electric Light Company, 
Petersburg, W. Va., will, it is reported, put new ma- 
chinery in its electric light plant. 





perature of the work is uniformly raised to 


A new company is reported as to be organized, 


2 2 ; | for the erection of an electric light plant at Pied- 
The spokes easily fall into their) the required degree. The development of its| ment, Ala. The mayor can give information. 
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The Penn Hardware Company, of Reading, Pa., 
have just erected a new brass foundry 40x120 feet. 
It was put in operation on January 16. 

The Phelps Manufacturing Company has been in- 
eorporated at San Francisco, Cal., with a capital of 
¢300,000, to manufacture iron, steel, etc. 


‘he Cardwell Machine Company, Richmond, Va., 
s purchased and will operate the plant of H. M. 
cmith & Co.. thus doubling its capacity. 


A company with a capital stock of $50,000 has 

en formed at Beaver Falls, Pa., for manufactur- 
ing drawn steel under the Moltrop patents. 

rhe Barnett Manufacturing Company, of New 
york. has been organized for manufacturing pack- 
ing for steam engines, etc. Capital, $5,000. 

gE. L. Henning, Albert H. Sears and James L. 
Hatch have incorporated the Plano Steel Company, 
at Plano, IIL, with a capital stock of $50,000. 

D. S. and R. J. McCullough, of Marshall County, 
and J. H. Neil have purchased and will operate the 
Southern Machine Works, at Shelbyville, Tenn. 

Hartwell Bros., Clifton, Tenn., are reported as to 
put new machinery in and enlarge their handle 
factory; also as to put in an electric light plant. 


It is said that a large manufacturer of Illinois 
contemplates purchasing a large tract of land in 
Kokomo, Ind., on which he will erect a large in- 
dustrial plant. 

The Commissioners’ Court of Liano County, 
Tex., has instructed W. S. Maxwell to advertise for 
bids on the construction of an iron bridge across 
the Llano River. 

The Clinton Bridge and Iron Works, of Clinton, 
Iowa, has been formed, for the construction and re- 
pair of bridges, manufacturing machinery, etc. 
The capital stock is placed at $50,000. 

The Horton Iron Company has been organized at 
Duluth, Minn., with a capital stock of $500,000. The 
incorporators are: R. H. Harris, R. P. Edson, H. B. 
Moore and W. G. Horton, of Mayville, N. D. 


Cc. W. Borcherding, A. C. Pierson, S. P. Grey and 
others have incorporated the Clay working Ma- 
chinery Co. at Chattanooga, Tenn., to manufacture 
clay working machinery. The capital stock is 
$10,000. 

The Steel Cable Engineering Company, capital 
stock $100,000, has been organized at Portland, 
Me., for the purpose of carrying on general found- 
ry work. The president is Waiter W. Rogers, of 
Chelsea, Mass. 


The Kinsman Block System Company, of Plain- 
field, N. J., tas been organized, with $2,000,000 capt- 
tal stock. The incorporators are: F. E. Kinsman 
and E. C. Perkins. of Plainfield, N. J.; W. C. Fisk, 
of Wilburtha, N. J., and others. 


It is the intention of the Egan Company, of Cin- 
cinnati, to make a very complete exhibit of their 
improved wood-working machinery at Chicago, 
and they have, with that object in view, applied for 
20,000 square feet of floor space. 


The California Iron, Steel and Tin Plate Company 
has been organized, to operate in New Mexico and 
California The incorporators are T. R Gable, C. 
S. Hubbs and James Anthony, of Albrig, New 
Mexico. Capital stock, $5,000,000. 


The Lunkenheimer Brass Manufacturing Com- 
pany’s calender for 92 has on it a working model 
of one of their gate valves, made out of paper, 
embossed. It is quite a mechanical calender, and 
can be obtained of the company at Cincinnati. 


The directers of the Deane Steam Pump Com- 
pany, Holyoke, Mass., chosen at the recent annual 
meeting, are as fellows: Theophilus Parsons, presi- 
dent; C. H. Heywood, treasurer; Charles P. Deane, 
Stephen Holman, Emerson Gaylord, George W. 
Prentiss, Philander Moore. 


The Sioux City (Iowa) Engine Works has elected 
as directors: C. M. Giddings, E. H. Bucknam, E. L 
Matthews, C. B. Oldfield and G. Y. Bonus. New 
stock to the amount of $30,000 has been subscribed, 
and itis proposed to increase the business mate 
rially during the coming year. 

The Maxon Detachable Steel Chain Belting Com- 
pany has been incorporated at Dayton, Ohio, for 
the purpose of manufacturing and selling chains, 
link belting, and link belting machinery, etc.; in- 
corporators: Thos. Maxon, Thos. Staniland, Jos. 
A. Worthman and others; capital, $50,000. 


We have received the new catalogue of the Det- 
rick & Harvey Machine Co., Baltimore, Md. It is 
devoted to illustrations and descriptions of their 
“open side” planer, which is an unique tool, prov- 
ing very useful in many cases. A shaper of some- 
what novel construction is also illustrated. 


There is water-works agitation in Middletown, 
Pa.; Butte, Mont.; Phillipsburg, Mont; Crestline, 
Ohio; Lincoln, Neb.; Linndale, Ohio; Beverly, 
Va.; Weston, Ohio; New Orleans, La.; Arkville, N. 
Y.; Bliss, N. Y.; Lockport, N. Y.; Sherburne, N. 
Y.; Bradford, Pa.; Greentield, Ind.; Maywood, III. 


Pawling & Harnischfeger, of Milwaukee, Wis., 
send a catalogue describing and illustrating a line 
of special machine tools built by them, including 
pit and other large lathes, grinding machines for 
truck wheels, etc. All the tools are special in their 
nature, and are usually built or modified to suit 
some particular condition. 


We are informed that Messrs. Hill, Clarke & Co., 
of Boston, have purchased the business of A. J. 
Kirkwood & Co.,12 South Canal street, Chicago, 
together with the stock of machinery, lease of the 
building, geod will, etc. On April ist Mr. C. A. 
Clarke will go to Chicago to reside, and will have 
charge of the business, which will then be the Chi- 
ago branch of Hill, Clarke & Co. 





We have received the new illustrated catalogue 
of the Hendey Machine Company, Torrington, 
Conn. It contains many illustrations and descrip- 
tions of improved machine tools, most of which 
have been illustrated and described in our columns. 
It contains also a complete telegraph cipher code 
for correspondence with the company, and will be 
found convenient to have at hand. 


A company has been formed at Wheeling, W. 
Va., with a paid-up capital of $100,000, to manufac- 
ture and introduce a machine for making cut 
nails with screw points. The machine is the inven- 
tionof M. Altmyer, of Oakland, Cal., formerly of 
Wheeling. It is claimed that the machine makes 
the best nail yet designed, at a rate of about 14in 
the time formerly consumed by the quickest pro- 
cess in making one. 


The Taylor Bros. Iron Works, Limited, New Or- 
leans, La, has purchased the sugar mill and engine 
patterns, stock, etc., of the Niles Sugar Mill Works 
and the Blymyer Manufacturing Company, both of 
Cincinnati, Ohio. The Taylor Bros. Company will 
at once erect a plant suitable for the manufacture 
of the Niles mills and the Blymyer engines. It will 
consist of a modern molding room, 120x55 feet, 
machine shop 100x100 feet, and store-room 75x100 
feet. 


Waterford, N. Y., will soon lose the Button Fire 
Engine Works, the company having joined the 
American Fire Engine Company, with headquarters 
at Seneca Falls, N. Y.,and Cincinnati, Ohio. The 
entire machinery of the Button Works will be re- 
moved to Seneca Falls, where the Button, Clapp & 
Jones and Silsby engines will be made. A number 
of the employes at the Waterford shops have been 
dispensed with, but all are given the preference of 
positions at Seneca Falls. 


Mr. F. E. Reed, the well-known Worcester manu- 
facturer of machine tools, has purchased of Col. 
Samuel E, Winslow his interestin the Winslow & 
Curtis Machine Screw Company. This makes about 
four of Worcester’s important industries that Mr. 
Reed is now interested in, and we are glad to be 
able to say that he merits his success, his shops be- 
ing exceptionally well arranged and managed, and 
his relations with his employes of the most pleas- 
ant and satisfactory nature. 


The Hill Sprinkler Company, of Columbus, Ga., 
has united with the Neracher Sprinkler Company, 
of Warren, Ohio, and also purchased all the tools 
and patents of the Clapp Sprinkler Company, of 
Chicago, Ill. A new company has been formed 
and incorporated under the laws of Georgia, 
known as the Neracher & Hill Sprinkler Company, 
with principal office and works at Columbus, Ga., 
and branch works at Warren, Ohio. The capital 
stock fully paid up is $400,000. 


The D. Van Nostrand Co., 23 Murray and 27 War- 
ren streets, New York, has issued a new catalogue 
of technical and scientific books, which is so 
classified as to make it very convenient for refer- 
ence. For instance, all books relating to locomotive 
practice are listed by themselves and classified al 
phabetically by authors, and the same plan is car- 
ried out all through the catalogue. It is brought 
fully up to date and is very complete. It should be 
in the hands of every one who is interested in 
knowing what the literature of any technical sub- 
ject is. 


The True Blue Marble Company, of Rutland, Vt., 
will replace the mill, lately destroyed by fire, with 
an iron building, and have placed the contract 
with The Berlin Iron Bridge Company, of East 
Berlin, Conn. The building will be composed en- 
tirely of iron and marble, and will be 80 feet in 
width by 254 feet in length, the side walls being of 
iron and marble, and the roof of corrugated iron. 
Not only the entire building will be of iron, but the 
frame work inside for carrying the gang saws, 
shafting, etc., will be of iron, so that there wili be 
no woodwork about the building to take fire. 
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Machinists’ Supplies and Iron. 





New York, February 27, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1Foundry, $16.50 to $17.50; No. 2, 
$15.25 to $16.50; Grey Forge, $14 to $14.50. Southern 
brands of good quality are obtainable at $15.75 to 
$17 for No.1 Foundry; $15 to $16 for No. 2; and 
$13.50 to $14 for Grey Forge. 

Scotch Pig—Coltness is quoted at $21.50; and 
$20.25 for Eglington, 

Antimony—The demand for spot continues good, 
and stocks are light. 

We quote Hallett’s, 1034c.; 
15c.; and L. X., 12¢. to 12%e. 

Copper—Lake copper 1s dull and featureless. 
Bids are solicited at 10.50c. to 10.55¢. on spot, but 
orders are scarce, Casting copper is irregular at 
10.25c. to 10 50e. 

Lead—There is a firm feeling, but it is not sup- 
ported by the demand. There are buyers at 4.15c. 
to 4.20c , according to quantity, but supplies are 
held at 4.25ce. 

Lard Oil—The market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. 

Spelter—Smelters decline 4.50c., and buyers limit 
their bids as usual to 4.50c. for New York delivery. 

Tin—The market is in sympathy with foreign 
advices. Small sales are reported at 19.60c. Specu 
lative interest is stagnant. 


Cookson’s, 1434c. to 





*WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included, Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





An’ ordinary boss machinist without any fringes 
wants a job. Address Box 62, Am. MAcHINIST. 








Wanted— Position by mechanical draftsman; New 
York or B’klyn; references. F. D., Am. MACHINIST. 


Wanted—Two good molders for steam and hot 
water heater work; none but steady men need ap- 
ply. Address XX, care AMERICAN MACHINIST. 


An Al machinist wants a position; used to close, 
accurate work, and an experienced tool maker, in- 
telligent, steady and reliable. F. W., Am. Macn. 


Wanted—Mechanical craftsman for detall work 
chance for advancement if competent. Address 
Box 58, AMERICAN MACHINIST. 


Molder wanted to take charge of foundry; must 
understand core work and mixing of iron and brass. 
Apply to La France Fire Engine Co., Elmira, N. Y. 


Wanted—Position as superintendent of machine 
shop, or salesman, by tech. graduate; 15 years’ exp. 
as mach., draftsman & salesman. Box 64, Am. MaAcn. 


S'tuation wanted by‘a first-class machinist, ex- 
perienced in special machinery, jigs and tools; at 
present foreman in electric shop, but would like to 
change. Address Foreman, AMERICAN MACHINIST. 


Wanted—25 first-class machinists accustomed to | 
Corliss and automatic engine work; steady work 
and good wages tothe right men. Apply to Sioux 
City Engine Works, Sioux City, Iowa. 

A first-class man, having ten years’ experience in | 
the manufacture of steam engines on a large scale, | 
on the interchangeable plan and jig system. desires | 
a position as superintendent. Address A. B., care | 


AMERICAN MACHINIST. | 


A progressive, wide-awake mechanic wants en- | 
gagement. “ Hard headed ”’ knowledge of machine 
shop, pattern shop, drafting room details; compe- 
tent manager, good designer, addicted to close 
application to business; O. K. refs. Box 56, Am. MACH. 

| 


Wanted—At once, a good general or all-around 
machinist for jobbing shop, who can go out to 
do work when necessary; fair wages; give ref- 
erence. Address Box 61, AMERICAN MACHINIST. 


Situation wanted. bya technical graduate of 29; 
has successfully held positions as foreman machin- 
ist, chief draftsman, and superintendent of a gen- 
eral machine works; competent to conduct duty 
trials of steam piants, design and erect general 
machinery. H. L., care AMERICAN MACHINIST. 

Wanted—A young man to travel in New York 
City and the surrounding country for a local house. 
One thoroughly familiar with the engine, boiler and 
heavy machinery line. No others need apply. 
Address, stating all particulars and salary expect- 
ed, P. O. Box 3272, New York City. 

We desire to engage the services of a first-class 
young man to take charge of the erecting rooms of 
our Blowerand Engine Dep’t. In addition to being 


|a mechanic must be able to handle men (50 to 75), 


and possess that rare qual’n, “executive ability.” 
He will not be hampered. being responsible only to 
gen. manager. Buffalo Forge Co., Buffalo, N. Y. 

Wanted—A foreman molder, for a growing shop 
out of town, now employing about six molders. 
Must be capable of turning out good, smooth cast- 
ings, and have men do a fair day’s work. No unions 
or walking delegates to bother. A good position to 
the right man. Address, stating wages wanted 
(to start with), Box 63, AMERICAN MACHINIST. 


A practical and educated mechanical engineer 
who has successfully filled responsible positions in 
manufacturing concerns, is open for engagement; 
good executive; well up in modern practice and 
labor-saving devices, and also in economical pro- 
duction of duplicate and interchangeable parts; can 
take charge of the erection of a plant from ground 
up, including equipment. Progressive, Am. Macn, 
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REPUTATION. 
Men test everything in this world 
by what it produces. 
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BRADLEY & COMPANY, 
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JohnS.Leng’s Son & Co. New York. 


ELEMENTARY MECHANICS 


By PHILIP MAGNUS, 
14th edition, 12mo, cloth, $1.25, 


JOHN WILEY & SONS, 











NEW YORK. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA, 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience, Castings guaranteed 
true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 








A PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 
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For Illustrated Circular, Price List, etc., address 





emplozers with de- 
cent Jater Closet 
accommodations. 
This contemplates a 
simple apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories. etec., for 
several years past. 
The arrangemeut of 
each basin in the 
section at a slightly 
lower level, with its 
weir or dam toward 
the outlet, is novel 
and important, se- 
curing an equa! flush 
to each, with a mini- 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 





THE MEYER SNIFFEN CoO., Ltd. 


Manufacturers of 


Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 














BETTS MACHINE CO., | 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS! 

















Non-Conducting Coverings for Steam and 


ASBESTOS 
SECTIONAL 
“te PIPE 

m= COVERINGS. 


Hot Water Pipes, Boilers, etc. 





ASBESTOS SOILER COVERINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. Y. Jersey City 


Cnicaco. PHitavetenta, Boston, Artanta, Lonoon- 
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I wish to correspond with parties who may be in | Best Bolt Header in the world for $50. Address 
need of a competent man in charge of mechanical | C. H. Baush & Sons, Holyoke, Mass. 
- - Agent wanted in every shop. Moneyin it. Scien- 
had long and good experience in the manufacture tific Machinist, Cleveland, O. Sampie copies free. 
of machine tools, engines. general machinery, and | eft “ ee aaa ad : 
in railroad work. Ama thoreugh and progressive | , For Sale—Patent 465,676. High Duty Attachment 
mechanic, and my record will bear investigating. | for Steam Pumps; 100,000,000 Duty. H.D., Am. Macn. 
Age, 32. Address H., care C, H. Cochrane, Room 119, Cheap—Two H. P. Engine Blue Prints complete. 
Bible House, N. Y. | Designed to be built on an ordinary lathe. W. A. 
Smith & Co., 227 Eddy Street, Providence, R. I. 
Wanted to Buy—Second hand Boring Mill, Plan- 
ers, Lathe, Shapers, Drill Press, Gear Cutting Ma- 
chine. W. S. Ammon, 216 and 218 Court Street, 
Reading, Pa. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


Business Opportunity—A practical boiler maker, 
with some capital, who understands all kinds of 
iron work, including machine work (except ma- 
rine) wishes to correspond with parties wanting 
partners in new or established business; has had 
23 years’ experience; 15 years of that’ time as 
Pag oe pg Best of references given. Address 
Boiler Maker, P. O. Box 672, New York City. 











+ MISCELLANEOUS WANTS -F 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to | 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 





Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Best Portable Forge, $12. Am. Tool Wks., Clev., O. 


Wanted—Specialties to build for the — 
trade. Bluefield Iron Works, Bluefield, W. 


Engines, special and gen. mach’y ata ees 
developed. A. W. Jacobi, 136 Liberty St., N. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


ie ht and fine ge ad to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 








New and Second-Hand Machinery. 


Machine Tools in Stock. 














aINE ann p— 16 tnx .X 6 ft.; 16 in, mi ft.; 18in.x 
ENCINE LATHES. t. 518 n.x i in.x8 ft.; 20 in. X79 rt 20 in.x8 
78 in. swing, 9 ft. between centers Sellers | nis 22 ina = Ny x10 ve “id tacal ft.: 28 in.x 
38 do 17 ft. bed. New Fifield | it; 20 ip 3 $2 in.x14 ft. ; 32 in.xl6 ft.; 3.in.x18 
20 do 1“. ao yo do | ft.; 33 in.x12 ft.; 50 in.x22 ft.; 72 in.x17 ft.; ‘84 in.x 16 
fae fs ‘PUL 
7 do 6 do go PULLEY LATHES: 8 ft.x60 inch. 
> FS ¢ vadieee IRON PLANERS :—24in.x24 in.xd ft,; 26 in.x26 in.x6 
24 do 12 do do Flather | t.; 24in.x24 in. x6 ft.; 26 in.x24 in.x5 ft.; 28 in.x28 in.x8 
22 do 10 do New Pattern Fifield | tts 30 in, x30 in.x7 ft.; 30 in.x30 in. x8 ft. 32 in.x32 in.xlu 
22 do 12 do do do | ; 36 in.x36 ay x10 ft.; 54 in.x42 in, x2455 ft., two heads; 
22 do 12 do New Blaisdell | ain. x42 in.xl6 ft. 
22 do 8 do do Flather | UPRIGHT DRILLS :—20 in. swing, 26 in. swing, 80 
22 do 10 do do do in. swing. 
= > 4 B = 4 oe SHAPING MACHINES :—9in stroke, 11 in. stroke, 
18 do 8 do do do 12 in. stroke, 16 in, stroke, 1d in., Hendey. 
18 do 10 do do do SLOTTING MACHIN ES 3—9in. stroke. 
18 do 8 do do Blaisdell 1 No. 3 Brainard Milling Machine, back geared. 
18 do 16 do do do 1 No. 3 Union Vise Uo. Milling Machine, back geared, 
16 do 6 do do Flather 1 Heavy Index Milling Machine. 
16 do 6 do do Blaisdel] 1 Large Horizontal Boring Machine. 
15 do 6 do do Flather 1 Boring Machine 30 in. between Uprights. 
14 do 6 do do do 2 Bolt Catting Machines to cut to 1 1-4 in. 
14 do 6 do do Blaisdell 1 Boit Cutting Machine to cut to 1 1-2 in. 
12 do 6 do do do 2Stay Bolt Cutting Machines. 
PLANERS. OCPRIGHT ENGINES :— in.x7 in. ; 7 in.x7 in. 
42 in, wide, at in. high, 12 ft. long, 2 heads Gleason BRADLEY HAMMERS :—# and 100 Ibs. 
[> 2s 72 Pan | HORIZONTAL ENGINFS:—6 in.x9 in., Rice Au- 
30 do 30 do Sa Whitcomb ae J in-xie i: ; lLin.x18in. Slide Valve. 14 in. 
80 do 80 do 8% do Flather xoU In 
26 do 26 do 6 do do GEO, PLACE MACHINE Cco., 
24 do 24 do 6 do do 120 B . . 
24 do 2 do 6 do Whitcomb - roadway, New York. 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. } . , 
12, 16, 20 and 24 inch stroke Eberhardt V 
lb and 24 inch stroke Hendey | 
32 inch stroke with key-seating attach. Walcott | 
UPRICHT DRILLS. | 
20, 21. 3, » dy 36 poe swing Evemiice FOR 
20, 23, 25, 28 and 34 inch swing aisdell | 
60 inch swing Radial Drill Baush TOOLS ALL KINDS IN STOCK, 
b] 
HILL, CL ARKE & co. DRILLS, Manufactory, SHEFFIELD, ENG. 
9 
156 OLIVER ST., BOSTON, MASS. | piggy Chief Am. office, 91 JOEN ST., N. 7. 
| C.] WM. JESSOP & SONS, LD. 











SENSITIVE BENCH DRILL PRESS No. 4. 


This is the same as our No. 2, except it is smaller. 
Drill capacity from 0 to 3-16. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, New York City. 
FINE MACHINE WORK TO ORDER. 


FitcHpurc Macuine Works. 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG ¢$ ENGINE LATHE 











AND OTHER RS /METAL-WORKING MACHINES 
SEND FOR FITCHBURC, 
CATALOGUE E. —— ne MASS. 





SMALL POWER OR HAND PLANER, 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


=» 184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 














WHEELER CONDENSER AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS, 


ALSO SUCCESSORS TO THE 


Colwell [ton Works. 


' Machinery for Sugar Plantations and Refiner- 
= ies. Vacuum Pans, Double and Triple Effects, 

&c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 














THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
MAKERS OF 


©: The FINEST STEEL 


c ; og 
oe Fa ‘von TOOLS, DIES. MILLING CUTTERS, &C. 
Improved Screw Cutting 


New York. 
Foot and Power. LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


5 167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & C0,, 105 Fulton St., New York, Gen'l Agents, 








= 











FINE TAPS, DIES, REAMERS, ETC.., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 











NEW GREEN RIVER . oo TAP WRENCH. 
Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools, 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. SEND FOR NEW CATALOGUE, 


A LONG FELT WANT SUPPLIED. 
Fo Ce ae tee op ee? a ee? te a a a a a a a ee a a ae a ee a 
A Power Hammer that is Controllable, 

Efficient and Durable. 








TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CO. 
Jonnson Street, - CLEVELAND, OHIO 


1 USH ET S= sh i ae a ae fe - 


"emste™ STEELS, 
THE BEGRER VERTICAL MMR 


B.M. JONES & CO., 
For sh 
Speed Milling 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 
143 Liberty St.. NEW YORK. 
An indispen- 
sable Tool in 
any well ap- 


THE NORTON DRILLS. 
pointed ma- 


peat, FOR LIGHT, SENSITIVE 
chine shop. 














AND RAPIO DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, auere and durable Drill 
on the m 

Have nel Spindles and Bal- 
anced Tables. 

Write for prices and 5 aporntgtion, 
or for Special Mac’ 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


FOR SALE OR LICENSE 


The United States Patent of a mechanical inven 
tion, returning good profits, in England (books 
produced). List prices from £25 up to very larg 
amounts, and principally large castings, with very 
little machine work below. Address S., 

The International News Co., 
Breams Buildings, Chancery Lane, 
London, England. 





Speeds from 240 
10 10,000 res. 








Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


Water St., Fitchburg, Mass. 








FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. * “cthcisnaaiAsc’” 
BRIDGEPORT TURNINY, PovELAR 
MACHINE TOOL WORKS: Rll CONN: 
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AMERICAN 





NICHOLSON FI 


PROVIDENCE, R. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


LE COMPANY, 





BCHOLSON FILE CD "| 








BERLIN IRON BRIDGE CO. 


. Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 





The above illustration is taken direct from a photograph showing the interior of an iron foundry 
designed and built by us for The Farrel Foundry & Machine Co., at Ansonia, Conn. 


building is 120 ft. in width by 301 ft. in 


wide, served by two hydraulic traveling cranes of 50 tons capacity. 
This is probably the best and most complete foundry for 
heavy castings to be found in the United States. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


The 
length. The central portion being 56 ft. 





Hart’ $ Nie ‘Duplex ” Die Stocks 


For Bolts. 
AS USED BY 
Machinists, 
Model Makers, 
Elacksmitbs, &c. 
- | HART WF°’G CO. 
16 Wood St.. 
Cleveland, Ohio. 


EeRRECT THTens AT eos Send for Iilus. Circular 


JUST PUBLISHED. 
656 Pages, Flexible Morocco, Gilt Edges, Price, $3.00 


The Mechanical Engineer’s Pocket-Book, 


TABLES, FORMULAE, RULES AND DATA. 

A Handy Book of Reference for Daily Use in Enginee ring 
Practice, By KINNEAR CLARK, Author of * atees 
Machinery. 

Copies sent by mail or express on receipt of price. 


D. VAN NOSTRAND CoO., Publishers. 
23 Murray and 27 Warren Streets. NEW YORK 


YOUR 


NEW SPRING CATALOGUE. 


Have you got out your New Spring Catalogue ? 
We print fine ones, dirt cheap. Send one of your 
old ones for estimates. 


FRANK JONTZEN, 


155 EDWARDS AVE., CLEVELAND, oO. 


















HOLYOKE, MASS. 


Manufacturers of 


AN 


ix bai in 


From the 
smallest to 
=" the largest. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
Nooverhanging table 


Quick Return, Stroke 
Under Perfect Cuntrol. 
Can be Instantly Ad 
justed 1-16 in. or 24in. 

No Screws to Monkey 
with. 


Powerful, Quick, 
Accurate. 
Write for Circular. 











$25 N. Front St., 





MACHINIST 





EA UTTIN 
EA UTTIN 
EA UTTIN 


LELAND, FAULGONER & NORTON Go. 


DETROIT, MICH. 





Send for Circular 
OF THE 


NEW MONTGOMERY LATHE 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 








15 


» W. LE COUNT, 
SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 








. HEAVY STEEL DOG 23S 
7 3 - ce For = &D 
38....8 .40 3o 
oP. 3 fo 882 2 eS 
z ‘ I 
Bf: ee — 
in. 5 Mest eS 
Be bee ee he 
oh = TR eee Gk eee 80 P, ¢ 
Dan &....3 Ibs se0 80555 2% age 
g=B 9....138..... OSs F 
eek 10.211 1-2..01) (95 Foe & ES 
fa 11....134.....1.10 Bp? § 
Bd 12...:2 120 ¢-§ 2. 
+ oe ee ee 20 Zu 
2 Fa 13....214..... 1.35 5282 ¢ 
oq lt....212 Weoes 1S ESS Rep 
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ae Be 5aqF 5 
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a2” Full aet of i9 $23. i hae —) 
| ee) 20 (ext.)5 1-2 4.00 2 o> Boney 
& 21 (ext.) 6 5.00 > Be 


2 
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One Small Set of 8—by 1-4 inches to 20 inch, © 
One Set of 12—by 1-4 in. to 2in. continued by 1-2in. to4in. 1 

These gee are for sale by CH saa CHURCHILL & OO. 
L’t’d, 21 Cross St., London, Englan 


6.2 
3.3 


a 
som 








80 inch, 42 inch and 60 inch Pulley Lathes 
For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





Adopted by the 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


U. S. Government for all the new 


Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at ee et 
new Hay depots in the World, of N. Y. 
R. R. Co., 33d St. & 11th Ave., New York. a" 
Lowell M. wetner's Docks, North 9th and 10th 
Sts., Brooklyn, N 


Made by YOLNEY W. MASON & CO., 








: 7, THE FOX MACHINE CO,, 


Aime 
O27 Pala TT 


GRAND RAPIDS, MICH. 


PROVIDENCE, R. I. 





SSD SLL LISD 


i 


SOL OLE ODO n PPD 





PAGES ee IME VIBIF EIS ONE GLA BISA eZ QL TAKIN. 


DE IPIWA SPALL SL. 


BUFFALO BLOWERS. 


BE 
x 
4 
& 


Zs TL 7) m 


BUFFALO FORGE Co., BUFFALO, N. Y. 











HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


t@-Our New and Revised Catalogue of Practical and Scien 
titic Books, 87 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 

























DRAPER’S 
SELF-RECORDING 
THERMOMETER 


Makes automati- 
‘A cally, on a r er 
‘chart, a re 

line which is a 
CONTINUOUS 
H record of temper- 
yature, day and 
j night, fora week; 
showing any vari- 
ation between 20° 
below zero and 
110° above. 

The clock must 
be wound once a 
week, and the 
chart changed 
weekly. 

Send tor Circular to 

- T.SHRIVER& CO., 
ONE 333 K. 56th St., 

New York City. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS -with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
| Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’’ to 

60’’ diameter in stock. 


COOKE & CO., 
MACHINERY & SUPPLIES 


163 & 165 Washington St., New York, 
HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIST. 











SEND FOR CATALOQUE. 

STER MACHINE SCREW CO. 
rome —_ XVVYY YE LY 
~ WORCESTER. MASS. 





Manufacturers of set, ee & 
Machine Screws, Studs, etc, 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, EB. 0., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well-known men ip the 
machine trades for whom we have done business, 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application 





MECHANICS AND TOOL MAKERS 


Need 


Fine Tools, 
and 


Gord Tools 
should be se- 
cured by a 


CHEST, 


We have all 
kinds of 


Tools and 
> Tool Chests, 
FRAS S E & Co., 


90.94 Park Row, NewYork. 
Write for List E of Tools. 





Mt re th i NS yi Nn 








WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER GAINED or FUEL SAVED 


AND 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA CHICAGO 





ST LOUIS ST PAUL 





AMERICAN 





MACHINIST 


[Marcu 3, 1892 


















Corner Lake & Kirtland Sts., 
101 Chambers Street, New York. 
e 85 Queen Victoria St., London, Eng. 


Established in 187 Cleveland, 0 


CLEVELAND TWIST DRILL CO 





FOR THE 


"“HOWE'S SPECIAL’ . 
Finest Work 


TOOL STEEL: weiss. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 










ADAMS. 
Antomatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. a 

The simplest and most durable machine in existence. The Bra. 

threading head is made entirely of steel. No links, levers, 

springs caps, cases, bl: cks or die rings in or about the head. 

separate eads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg, Co., 125 to 137 Rees St., Chicago, Ill., U. 5. A, 


Agents for Great Britain, CHARLES CHURCHILL & CO., 
Ltd., 21 Cross Street, Finsbury, London, E. C , England. 


ORAHAM TWIST DRILL AND CHUCK CO., OETROIT, MICH. U. 8. A. 


E MANUFACTURERS O 


QRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Send for Catalogue. 


ae DUZEN’S Set PUMP 





GUIDE 
PULLEYS 


JET 
PUMPS ANY KIND OF LIQUID. 











Does not clog, freeze or get out of order. 


FOR 
Always ready. All brass. Every Pump 
Light Belts, Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
JOHN PROYLE & § SONS, hour. Prices $7 and upwards. 
Nd, 


For full information write to 


The VAN DUZEN & TIFT CO, 


(PUMP DEPARTMENT) 
CINCINNATI, O. 





Ross Anti- Friction Batt Bearine Couar. 


A new Patent Appiiention “ 
Ball Beari 
1890, to Drill 
all end thrust of 
\ Shafts in Machinery. 95 per 
cent. of the friction overcome 
by this device. Full satisfac 
on guaranteed. 


JOSIAH ROSS, 















a 
FFEL&ESSE 
NEW YORK 





RCo, 


1443 to 
1459 AND CHICAGO. 
Nagar 2 Manufacturers of 
P| street, Drawing Materials, | 
B Bufsle, Surveying Instru- 

















ments, &c. 


| THE BUFFAL 


7 


BRANCH OFFICES % 


WoORES, 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


O STEAM PUMP CO., 


BUFFALO, N. Y. 


6 JOHN STREET, N. Y. CITY 
5-57 CLINTON STREET, CHICAGO, ILLS. 





THE CANTON STE 


MANUFA 


BOILER FEED 


STEAM PUMPS for EVERY PURPOSE. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on 4tpplication. 


CANTON, 
OHIO. 


AM PUMP CoO., 


CTURERS OF 


ERS A SPECIALTY. 





SeKCrh i> 





Tie Davioson STEAM 


WARRANTED 
THE 





PRINCIPAL OFFICE 


BEST MADE 


BRANCH OFFICES: 


PUMPS AND PUMPING ENGINES. 


ALL 
SITUATION 8. 
Manufactured by 


Mi. T. DAVIDSON. 


AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
51 OLIVER STREET, BOSTON 








POWER PUMPS. ing 
PRESSURE PUMPS. ae 
NSING the 


li 
NOE PENDENT CONDEN 





N, 
—Jo PENNA. 


—, JUNCTIO 
WN, EUPIA, 


PR 








PEABTATIY A 







Efficiency Test of A 


produce such a 


DONEGAN & 


(eS Trial, 30 Days. 


Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: 


11 Murray St. 


Avromari INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 


ll Sizes. New Albany, Ind., Laboratory. 


_ Sizx, 00; A | AA| B | BB; C | DD| EE | F | FF 
‘Eielene | 98.2 | 98.92 98.92 | 99% | 99.2 | 98.7 | 99.2 98.17 | 98.98 | 94.98 





No dine of Injectors have ever shown such a eae Result.” 
(Pror. E M. Coouey, Mich. University.) We challenge the world to 


percentage. 
Lift 20 ft. Automatic and re-starting. 


SWIFT, PENBERTHY INJECTOR 00. 


Return if not satisfactory. 





Paragon Drawi 
German Drawing 
sal, Anvil Drawing, Helios, Blue Process Papers. Scales, 
Triangles, T-Squares, Drawing Boards, Standard Profile 
and Cross-section Papers. Catalogue to professional peo- 
ple on application. 


Instruments, Extra and Best 


uality, 
nstruments, Paragon, Duplex, 


niver- 





BOSTON GEAR R WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 
Book on Gears, $1.50. 
INDEX PLATES. 


JOB GEAR CUTTING OF ALL KINDS. 
Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. V 
om. on all or og Send for A og — 


s tana SYRACUSE,N.Y 
a Litititiliititibi tity 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


OPEN- BACK ADJUSTABLE 


Power Press 


Vertical 


—OR— 
Inclined, 


For Cutting and Forming 


SMALL ARTICLES OF 
Sheet Metal, Leather, 
Paper, Ete. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKL YN, N. Ve 












FRISBIE FRICTION 
PULLEYS CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE. 











THEPECK PATEN 


CK 

"CONN. 
ROP 
FORGINGS 











ADJUSTABLE 


POWER PRESES 


NEW IMPROVEMENTS. 
Unsurpassed for Sheet Metal Work. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 


Special Prices. Send for Circulars , 


Springfield Mach, Tool Co..4 


SPRINGFIELD, OHIO. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 






——— 








Bu iiders of 


AUTOMATIC LABOR-SAVING MACHINERY 


For working either Wire or Sheet Metal into 
any shape desired, 
PUNCHES AND DIES MADE TO ORDER. 


OUR BLACKSMITH’S PATENT SWAGE BLOCK 


is the invention of a Practical Blacksmith, who knew just 
what was wanted and who succeeded in producing it. 
Something highly appreciated wherever used. 
The Block revolves in bearings. Either side can be used 
at will. Securely held by spring at end. 
Weight with two Blocks, 700 Pounds, 
Send for circulars and prices. 


E. W. BLISS CO., Ltd., | Adams St., B’klyn, N.Y, 


Manufrs. of Presses, Dies, and Sheet Metal Machinery. 


Operating also the Works of STILES & PARKER PRESS CO., 
Middietown, Conn. 





Bicycle Spoke 
Heading Machine, 











“LITTLE 
GIANT” 







For Feeding all 
Steam Boilers. 


and Fi 


CATALOCU 


other 


Boiler Washer and and Testing Device. 

Uses Warm Water, avoiding in- 

Jury and facilitating the Raising 
team. 


RUE M’F°G Co., 


IS THE I> CST INS HOTOR 
RUE’S EJECTOR, 


Superior 4 all others for Raising 





‘orcing Water and 
r Liquids. 


E 


PHILA., PA. 
ES FREE. 













TRUMP CHOCKEK. 
The mnpees one Best. 


WILL HI 
ACCURATELY STRAIGHT or TAPER 
Write for Prices to Shank D 


TRUMP BROS. MACHINE c0., MFRS. 
Wilmington, Delaware, U 


For Sale by CHAS.CHURCHILL P. Ang Ltd. 
21 Cross Street, Finsbury, London, England. 





211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma: 
rine Boilers, also the 
* Reliable” Steam 
Trap. 
1888 Catalogue 
free on application. 


A. FALKENAU, 


1 ith Street & Ridge Ave., Philadelphia, Pa. 











MANUFACTURER OF 

SUPERIOR 14-INCH LATHES, TOOL 

GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 





Special Machinery designed and constructed, 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 


that we make 

the /argest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for ¥4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


Root’s Forse Blast Rotary Blower, 


FOR 


POUNDERS, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P.H. & F. M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


§, TOWNSEND, Gen, Act, 168 & 165 


a & C0., Selling Aets, WaseEW YORK 


In Writing Please Mention This Paper. 


























Marcu 3, 1892] 


AMERICAN 


MACHINIST 





15 








NEW YORK, N. Y¥. 
41 Dey Street, 





Absolute Safety from Destructive Explosion—Highest Attainable Econom 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance—Ease of Transportation and General Efficiency are among the advantages 
possessed by the **Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, \ “ee and Estimates promptly 
furnished for any amount of power from 4 H.P up. 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


of 


u 


PENNA. 
ATLANTA, GA, 
9 No. Pryor Street. 


CHICAGO, ILL, 
187 La Salle Street. 





DEFIANCE MACHINE WORKS, 


DEFIANCE, OHIO, U. S. A. 


BUILDERS OF 


HUB, SPOKE, WHEEL, BENDING, 


WAGON AND CARRIAGE MACHINERY. 











PATENT WHEEL TENONER. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Serer is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


| POND ENGINEERING CO., 


St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H, WHITE, 44 W. 4th St, Phila,Pa. 


AS keke 





THOS. H. DALLETT 


Manufacturers of 


Presses and other machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


& 00., 


Portable Drills, Hand Drills, Boiler ja 
Shell Drills, Light Drill Presses. 


ts 
ELECTRIC MOTORS, Syodaty scare: 


Machine Tools, Cranes, Elevators, Pumps, 


For instal- 
ylation of 








PORTABLE 


DRILLING MAGRINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 








SPRINGFIELD EMERY WHEEL MFG. CO., 
BRIDGEPORT, CONN. 


Write for 


Water prevents Catalogue. 


heating and 
drawing the 
temper. 
Once in 
motion 
requires 
no at- 

tention. 


West'n Branch: 












70 
S. Canal St., 
CHICAGO. 


“MI CNIGD ITINA OILVROLAV 





McGRATH’S PATENT r 
Emery Grinding, Polishing _ oF 
and Buflng Machines. © 
Bearings yielding or rigid at will 
Wheels alicays true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 
McGRATH & COLLINS, 
COHOES,N. Y. 








The CHAPPELL CRIP PIPE WRENCH 





_ Self Adjusting, Perfect Grip, Instant Release, Easily 
Repaired, For further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 





FJ, SCHMITT & CO., 


| ‘ 80 & 32 Franklin Street, 


NEWARK, N. J. 


Mig ow 


CIRCULAR 


u 















MACHINERY BAM, 






THE HORNER | 
MACHINE CO., | 


HOLYOKE, 
MASS. — 


WALKER’S TRUING DEVICE 


ey euLew CYLINDRICAL TOOL, 
Grindstones and Emery Wheels 


COMPLETE 


GRINDSTONE OUTFITS 

FOR SHOPS. 

Send for Illustrated Circulars, 
D. F. WALKER, 

20 EAST CANAL STREET, 
PHILADELPHIA, PA, 


HUGO BILGRAM 


440 N,. 12th St., Phila., Pa. 
Maker of all kinds of 


SMACHINERY. 


Special facilities for Accurate 
Work. 














Bevel Gears cut theoret- 
ically Correct. ° 





JOSEPH DIXON CRUCIBLECO. 
Jersey City, NV’. J. 






>> =~ 
Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago Facing, 
Smoke-Stack Paint. etc. 
Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language, 


COILS & BENDS 


—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 








82 River Street, NEW HAVEN, CONN. 


Weslet Chuck, om= Gd Sea Eg Funky, 


SCROLL COMBINATION LATHE CHUCKS, 


Oneida, WY, USA, 














Manufacturers of all kinds of BoTH 3 AND 4 Jaw. 
Diameter Will hold in- 
over all. side of Jaws. 
49-16 in. 51-2 in. 
6 in, 61-2 in. 
71-2 in. 8 in. 
101-8 in. 12 in. 
1314 in. 15 in. 
16 in. 18 in. 
181-2 in. 211-2 in. 

SEND awe | s* Ee 
4 in. 30 in. 
FOR r] 30 in, $ in. 
3% in. 48 iin. WESTCOTT’S PATENT. 











BOULER HEAD FLANGUNG MAGNE 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable, 


JACOBCLARK, Mfr., mistinith, 





“THE HORTON LATHE GHUCK™ 


More than 300 Sizes and Styles. 
Comprising 


Sa Universal Chucks, 
_ ey __ Independent 

: . Chucks, 
Combination Chucks, 


a wh Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. a 


CHAS. CHURCHILL & GO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 









NOTICE 


_ We have just added to our line of patent Face Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


We now carry 


HARTEORD, CONN. 





CHUCKS 





Send for Conbogee and Dis- 
a 


THE HOGGSON & PETTIS 


Est. 1849. 


NP 


MFG. CO., 
NEW HAVEN, CT. 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
ih —Also. DRILL CHUCKS.— 
iN SKINNER CHUCK CO. 














Send for CATALOGUE. NEW BRITAIN, CONN. 
a ” . * . © 
Challenge” Universal Grinding Machine 
| mil... |. For EXTERNAL 
ROA D> hae — and INTERNAL 
FH 6Cylindrical 
Grinding, 





Straight or taper; 
grinding Tools, 

Cutters, Ream- 

ers, &c. 

EMERY Grinding 
Machinery for 
all purposes 

a& Specialty. 


Appleton Mfg. Co. 


30th & Thompson Sts., 
Philadelphia, Pa. 


BRADFORD MILL CO.., 
CINCINNATI, Ohio, January, 27, 1892. 
LANDIS BROS., Waynesboro, Pa. 
GENTLEMEN: The No. 3 UNIVERSAI 
GRINDER purchased of you about four 
months ago has been kept in constant usc 
ever since, and has proved itself to be a 
strictly first-class machine in every respect 
In other words, it has more than realized our 
expectations, having given us universal 
satisfaction. Very respectfully, 
THE BRADFORD MILL CoO., 
Epwarp A. MILLER. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


INDEPENDENT CHUCKS. 


(See Am, Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
articulars of our latest improvements. Different 
rom other makes, and we claim several points of 

superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. 


No. 6 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 8 Canal St,, Chicago, Western Agt, 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com- 
mon Friction Chuck. 
’ Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 
Clayvilie, N. Y., U. S. A. 











ALUMINUM. 
The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA, 


Offer Aluminum, guaranteed to be equal in 
yurity to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 
ALUMINUM POLISH, very efficacious 
and non-polsonous, suitable for household 
use as well as for manufacturing purposes, 
ALUMINUM SOLDER. 


Correspondence solicited. 
MACHINER 
For Reducing and Pointing Wire, 


] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 











PROVIDENCE, R. I. 








§. W. GOODYEAR, Waterbury, Ct. 








WATSON & 








—— 
Hydraulic Wheel Press, 


204, 206, 208 & 


HYDRAULIC 
PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, 
ACCUMULATORS. 


MACHINERY 


FITTINGS, PACKINGS, 






STILLMAN, MFRS. 


210 E. 43d 8t., New York. — Vertical ¢ 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., 
ORIGINAL BUILDERS ' Fitch a, 'B DESIGNERS AND MANUFACTURERS 
runiguaen | go] Ass HAS BLAST FORMACES 
planers, Drills, 1836. ' 
Mach ine Tools, Represented te Creat Britain by Send for Catalogue. Estimates made for any mechanical] 
prema. CUT-OFF operation requiring high, ewen and controllable 








CHAS. CHURCHILL & CO.,Ltd. 


21 Cross St., Finsbury, London, England, 


temperature. 


No. 80 Nassau Sr., New York. 
A. R. KING MW’F’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


&%30i 
< Win OE A SHiNgS- OO "AY. CASTINGS oer 


ONIVERSAL RADIAL DRILL CO., Cincinnati, O. a. ely ie Sara TE mana, iss beoagene 
Largest Line in the U.S. A UB T ’ Cc. 
PATTERN SHOP MACHINERY. 'ceyERAL MAGHNE WORK. tts. CORRESPONDENCE INVITED 





STEAM ENCINES. 
























Complete Outfits or Single Machines 


















































































CATALOGUE 
Furnished for any Purpose. g Pit 
HE FAN CO..1g | =:/THE STANDARD TOOL GCO,, Cleveland, onic 
"9 Be = es Manu tnetnrere of ST RAIGHT-LIP INCREASE 
239 to 269 W.FRONTST.. | S83 & £8 | poset TWIST DRILLS 
CINCINNATI, OHIO, U. 8. A. ese 2 = s OT sesaiiitaiiees it asia ° 
Originators and Builders of ass .~ 2 SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
ene | x © “STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 
WOODWORKING |#s5 gai] 
MACHINERY | 36 | ee The INGERSOLL ane orl CO. 
OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME Ds Ef TIN ROCKFORD, ILLS. 3 
an} Lie. 1a N RS &MA Manufacturers =f 
Send for Catalogue. Pattern Machinery a Specialty. ] ‘ ele Ingersoll Patent Cutter, 2 
J.A. FAY & CO. 22m?) | =q ECO E <3} Ingersoll Slab Milling = 
BUILDERS OF IMPROVED : ROSTO : , mee 2 Machines, ya 
WOOD-WORKING MACHINERY) 2 aA HS PREY | FOR THE BEST PLANER CENTER Almond. Drill Chuck 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 
&c,, &c. i$, 
Allofthe highest standard of e xcellence 
W. H. DOANE, Pres, D. L, LYON, Sec'y. No. 1 Band Saw. 


SOFT_GRAY IRON CASTINGS. 


= py, , Sold at all Machinists’ 
leony { Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St. 
BRook yy, N. Y. 


An Indispensable To: 4 
for all Bench Wooid- 
workers. lenet and 
Best Design. Infringers 
Prosecuted. Triai, not 
orders, solicited. 


_ PERKINS & CO., 


Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 
Manchester, England. 


THE PERKINS MAW S STROKE TRIMMER, sai tain The Wig 


1& Armstrong 


ee Machine tn, GENERAL®® EXPERIMENTAL 
8 Harriman, MACHINE WORK. pest FACILITIES IN CHICAGO. 
AUER NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 




















BELLOWS 
| CUTTERS FOR SPUR AND BEVEL GEARS 
_ Micrometer in stock and made to order. 


PUNCHES AND DIES FOR SHEET METAL WORK. 


Se ae 








QYYHOIY a! 





From \4 oz. to 1000 Ibs. Smal! Castings a STANDARD SS ee FINE AND ACCURATE TOOLS MADE TO ORDER. 
ee ee ee PUNCHES er ae re | Correspondence solicited and prices sent on ap 
ONTARIO IRON WORKS Bend for CATALOGUE to | Plication. Address 


co 
> 














‘TMS SONAGIAOYd 


R. M. CLOUGH, 
CANANDAIGUA, N. Y. STANDARD TOOL C0., Athol, Mass.|rotrano,  - - CONNECTICUT. 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 



















PITTSBURGH STORE, ST. LOUIS STORE, BOSTON STORE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, 


Market & Water Sts. 823N. 2dSt. 28 & 25 Purchase St. 19N. 7th St. 21 .& 28 Fremont St. 


__ A VALUABLE TOOL FOR BORING. 


FAR AHEAD OF AN ENGINE LATHE. 


[=~ Automatic Turret. 
[=~ Automatic Feed. 
=~ Automatic Stop. 
=~ Improved boring rest 
2 Large hollow spindle 
ce" Extra Heavy. 
Accurately Fitted. 
"No Extra for Chuck. 


OMPLETE 
MACHINE 


NEW YORK STORE, CHICAGO STORE, 


64 Cortlandt St. 68 & 70 S. Canal St. 
ALFRED HERBERT, Coventry, England, 














| ACCURATE, 
RAPID, 
POWERFUL, 


~ IMPROVED 36-INCH TURRET CHUCKING LATHE. _ ®iéio. 


ALSO 2l1l-INCH SW ING. SEE ADVERTISEMENT ON PAGE 16. 
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» 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 







MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 















MY £ REED 2c0, 


| Worcester, Mass. 









HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 


MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 

















BORING AND 


TURNING 
MILLS, 


4,6 8 6 Ft. Swing. 
H. Bickford, 


Lake Village, 
N. A. 


Worcester, Mass. 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 








Piet ye an 








FOOT POWER LATHES, SLIDE RESTS, ETC 


NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
2BY = FLAT TURRET 












Send for 
Catalogue. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt. U.S. Ae 


MULLERLATHES 













PATENTED. 


With New and Valuable Features. 


MADE ONLY BY THE 


RADFORD MILL CO. 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. ORURCHILL & 00. Lt'd, Agents, 
21 Cross St., Finsbury, London, England 














IRON PLANERS. 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 





All Modern Improvements. 


GEO. D, WALCOTT & SoN.| 


Manufacturers of 


LATHES 


AND 


NAPE, 


JACKSON, 
MICH. 


m Write us for Photo 
and Prices. 


/ Patent Cut- 

















Centering 
Machine. 


Sizes, 2’”, 3°”, 4’, 6’, 6’, 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
; South Sudbury, Mass, 
Chas. Churchill & Co, Ltd, 
_ Agents, 21 Cross St., t, London, 
England 












D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE ” X. L. MARK, 


PIPE CUMING & THREADING MACHINE, 






Beware of |mitations. 
“— genuine without our 
e Mark and Name. 
un and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty, 
SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. 


Z 













BARNES’ 


“> New Friction Disk Drill 


FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


1995 Ruby St., Rockford, Ill. 


REMOVAL. 


Having just removed to 177, 179, 181 East Pear! Street 
this city, where, with more commodious quarters anc 
facilities, we are in still better shape to manufacture our 
spec ialty. 


CRANK AND GEARED SHAPERS. 
JNO. STEPTOE & CO., Cincinnati, 0. 

















Turret Drill Press. 


SIX SPINDLE. 
Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
ease and rapidity. 
SEND FOR CIRCULAR. 
A.D. QUINT, Hartford,Ct. 




















a 

33 

fs 

* se 

$8 "PRENTICE BROS. 
yn Z anufacturers of 

$8 Lathes & Upright Drills. 
a Lathes from 10 in. to 
et 20 in. swing. Largest Va 
N 


riety of Drills manufac 
tured in the world 
Worcester, Mass. 


For Sale by CHAS. CHURCHILL & C0., Lta. 











'P, BLAISDELL & CO., 


Manufacturers of 





ay Machinists’ Tools, i 


WORCESTER, MASS. 





GAGE MACHINE WORKS, 


MANUFACTURERS 


MACHINE 





















FOX & TURRET TOOLS, 
LATHES 
A SPECIALTY. —— 
Price $B BARKER'S 
N 
“ BELT. ¢ CENTER GRINDING 
mackige MACHINE. 


Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 





EpIson GENERAL ELEc- 


sd ap TRIC COMPANY, 

ea! ScHENEcTADY, N. Y., 
i Jan. 12, 1891. 
gg J. E. Snyper, Esq., 
an p4 17 Hermon st., 
et as Worcester, Mass. 
aia J Dear Sir :—Your letter of 
® or) the 5th inst. came duly to 
hand. We are now using 

or) in our various establish. 


ments 60 of your drills, 
and are very well 
pleased with them. 


Yours very truly, 
JOHN KRUESI, 
Gen’] Manager. 





FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 








66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 











EINE MACHINE WORK 














W.D. FORBES & CO. 
HOBOKEN, N. J. 
13th AND HUDSON STREETS. 


(Take 14th St. Ferry.) 











SPECIAL TOOLS. 














The “‘Simplex’’ 


Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 
tts operation as any one of the 
numerous Glass-Tube Cut- 


























aa) ters costing five times its 
oR price its trifling 
Sen Price places tt witth- 
“, “et, 9 im the reach of 
oy a +> every one who 
2 7 &% has use for 
3 “ee “o> such a 
Py 2% ie % tool 
; QO ee @ 
¥ a 4. a 2, 
ae @ * ‘ 
" \ “b, ~*~ 
‘ a 
% y X GQ ~S,, It 
‘ Sells 





VOT SEND US ANY 
POSTAGE STAMPS 









MANUFACTURED BY 





H.B, BROWN & CO,, 





PANCOAST & MAULE, Philada., U.S. A. 





EAST HAMPTON, CT. 


ANOTHER BOOK. 


We have just purchased the manuscript of a book written by a marine and stationary 


engineer of thirty years’ experience. 
will be ready for delivery about May 1st. 


it the best of our series 


It will be printed and bound like our others, 
The price will be 
ordering it now we will make 10 per cent. reduction if they mention this paper. 
need to do is to send us a postal, and we will notify you when it is ready. 


and 
To those 
All you 
We consider 


about 50 cepts. 


The reason we noe ‘advance orders is, that on our two previous publications, the sale 


was larger than we expected, 
Call it ‘‘ Mason Regulator Series No. 3.” 


and additional editions were required, 


We are negotiating for Nos. 4 and 5, 


Do not forget that we make and sell The Standard Steam Regulating Appliances 


MASON RECULATOR CO., 


of the world, 





BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adj usting Injector of 1876. 
Self-Acting Injector of 1 87. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & ALLSTATTER CO., "ut 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, / 
Boiler, Spacing, Gate, Multi- {7 
ple, Belt and Steam-Driven \ 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. = ener 
Send for New Catalogue. / ( 











. Horizontal Punch. 





THE OPEN SIDE IRON —PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


East St. Louis, ILu., Nov. 3, 1891. 
GENTLEMEN: Inreply to yourinquiry as to whether your Open Side Planer 
has proved entirely satisfactory to us, we say yes. We have had the planer 
you furnished us, almost two years ago, con- 
stantly on the heaviest kind of work, mostl 
work that could not be easily done on an ordi- 
nary planer. We take very heavy cuts, and can- 
not say that we perceive any difference in 
stiffness or spring of tool in crossing the table. 
We consider it one of our most useful tools, and 
could not get along well without it now. 
Yours truly, 
H. ELLIOT, President, 
ELLiot Frog AND SwitcH Oo. 


ACME MACHINERY CO. 


CLEVELAND, ¢ 
ann: Bh ih. 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI 

















ae 


\ yy 





PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1853 
PAT, AUG, 25, 1885. 


ES 
l a 











OWES ENS : 
peers or =a : +4 . 5 

oe eeeron cat yg 

AS Seo Suete RANA RLONERS, 


— 





Sau DRILLS. 








ANC iT 


\ "Tee CHAMPION BLACKSMITHS LEVER FORGE 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 
This valuable series of 98 articles 











Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G@. A. MEYER. 


This valuable series of 106 vg 
having been oqnoluded, copies 
American Pcontaining 
sent by mail to 


in the U.8., Canada or Maxton’ tor Be 





ADDRESS: 


American Machinist, 
96 FULTON ST., 
NEW YORE. 


meri 

gue will be sent by mail to any ad 

in the U. 8., Canada or Mexico, for ive 90 65, 
or single copies, 6 cts. each, postra: 


NEW ADJUSTABLE BENCH LEVEL. | 


WITH GROUND AND GRADUATED VIAL. 














5 3 
° o ag NOISELESS p< 
& N Ale, 
¢ F Ny 
t b 
MANUFACTURED BY 
Cc. EF. RICHARDSON, 


ATHOL, MASS. 


The Moore & White Co,, 





an a 
16th St hi - 
Sunscupat ee Sy PROCESS et 
MFRS. OF RACUSE. 
The “‘ Moore & White” 





Friction Clutches 
Cut-Off Couplings. 


Send for Circulars. 
O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 


STRICTLY NOISELESS AND MORB 
DURABLE THAN STEEL. 
Patentees and Sole Manufacturers 
THE NEW TE OCEas RAW 1 HIDE Co, 














W. H. NICHOLSON & co., WILKES- -BARRE, PA. 


MANUFACTURED BY 


SHOPS, 





BEMENT, MILES & CO., 


siaguasipmpee ons 


PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPs, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 


BRIDGE WORKS, ETC., ETC. 





THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE TOOLS," str stos sate pats. gues 










‘ " ee RA 
= sriistens easepetenrerss sre eer REESE 


ee 





Improved 
Boiler Plate 
Planer, 


Right Sizes, 





x20’ lengt 
of cut. 


WYMAN & GORDON, 


WORCESTER, MASS. 


ae aa eS 
ESHA ’ 


DROP FORGCINGS. 





stren 


STEEL 
ASTINGS 


FROM 1-4 TO 15,000 LBS. 
True to = sound, solid, free from blow-holes and of great 


WEIGHT. 


Stronger and more durable than iron forgings in any position o1 
for any service whatever 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this stee! 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc , for Locomotives. 


STEEL CASTINGS of every description 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa. 





All GENUINE | 
INGOTS & MANUFACTURES | 
BEAR OUR 


REG.TRADE MARKS. 


Cy mL 
P hoaphortnronye 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHoseHor-BRoNzZE, 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 


You will makes 2 THE MORTON “2 


mistake ning 
Key-Way Cutter is the only ma. 
chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than a man can cut 
J r off the steel forit. The Key- 
vi Way Cutter does a piece of 
ai work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying m six 
inches to five feet, and cutting from the smallest Key- were to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 


Formerly of Romzo, MIcH. 


Horizontal 
< <> Drill and 
a Boring 
Tools. 
Column 
Facing 
Lathes. 


Pit Lathes. 
Truck 


Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 
















Pawling 
Harnischfeger 


Milwaukee, Wis. 








FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoopDcocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 
Over 


48 ,000 
in Use. 





Flat Bar Gauge. 


Crescent Gauge. JAS, A. TAYLOR & CO 








cheaper and better 
oan gnyenng ow else 
Size of 


COMBINATION CENTER DRILLS 


tor the purpose 
and 3-32 in., or both ends — ither 1- 8 in. or 3-32 in. Sent 





Brad per to any address in U.S. or Canada on receipt of price. 


50 per Doz. JOHN T. SLOCOMB & 00., P. 0. Box 1339, Providence, R. I. 





KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Rey-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH. 


Ame 25,1891. We are very 
uch pleased with it, and 
think it the best machine on 
market for simplicity and 
Vm effective work. DAVIS & 
= COWGILL IRON WORKS, 
Omaha, Neb. 


THE ERIE (EY- SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE CO., 


302 Peach St., 
ERIE, Pa 





















Thecut represents 
our Stationary and 
Portable Key-Seat- 
_ Machine, which 
fu aC meets all the 


irements of a 
machine shop. "they 


Cad furnish 
ed with one, two or Arbors, 
as desired, to cut any width of key- 

- seat up to 21. 2 inches wide. 
115-16inches Arbo: works 
in al bores from 1 15-16 
inches to 3 inches diameter 
and cuts seats 12 inches 


long. 

27-16 inches Arbor Works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches np 
* 47-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the pu ¥ ts can be cut in 
holes as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too large to be placed on machine 
it can be detached from stand and used as portable machine 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


ONLY MANUFACTURERS OF 


Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


gfe s Centrifugal 


Steam Separator. 


For any plying Clean and Dry Steam 

engines, Dry Houses, ete. 

P be Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads caused 
the water to be YA... by centrifu 
gal force against the outer walls, 
while thedry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may woquive s also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS, 

fth and Buttonwood Streets, Philadelphia, 


¢ 
ont, acubeniiae kann abana i Y¥. 
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A. A. HUNTING, John Hancock Bld’, Boston, nae 
ROBINSON & CARY COMPANY, St. Paul, Minn. 


A. M. MORSE, 511 Commercial Building, St. Louis, Nic. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
Simple, Compound and Triple- Expansion Engines. 


 Conliplete Steam Power Plants of Highest Attain- 


Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 
BUCKEYE FNGINE COMPANY S'LES AGENCY, No. 10 Telephone Building, New York City. 


. L. FISH, No. 61 First St., San Francisco, Cal. 


SPEED ENGINES, 
HIGH-PRESSURE BOILERS, 


able Efficiency. 


N. W. ROBINSON, 97 Washington St. hd ~ gga 
J.M. ARTHUR & co., Portland, Oregon. 















MANUFACTURERS 
OF IMPROVED 


CORLISS, STEAM ra 


ConTRACTS GO ld 
TAKEN FOR LOMPLETE pov 








- 
ae 
ot 

















FRICK COMPANY, Burs 


WAYNESBORO, PA. 





Eclipse Gorliss Engine, 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





a ENGINES 


STATIONARY and PORTABLE. Aill Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hour per horse power 
mand requires but little 
attention torun them 
Every Engine 
Guarantee Full 
he rea free by mail 
ention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati. 


= The Almond Coupling 


A NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 


’ >. 4 e 83 and 85 Washington Street 
s BROOKLY}, N. Y. 

















NOISEL ess 

















“ WANDY?? vaivel 
Fig. 199. 


**JUNIOR.”? POP VALVE. *BIONEER. "? 
Fig. 299.| Fig. 231. Fig, 305. 


Send for Descriptive Catalogue of superior 
Steam Specialties. 
Regrinding Globe Valves, Lever Throttle Valves, 
Pop Safety Valves, Sight Feed Lubricators, 
Glass Oiland Grease Cups, Ete. 


Strictly first-class and warranted. Ask of your dealer or 
write us MENTION THIS PAPER, 


THE LUNKENHEIMER BRASS MFG. C0., 


CINCINNAT!, O.,U.S A 


GOODRICH’S 
i EXTRACTOR 


For quickly panewing sora kind 

Z of Packin ope, 

hot or - without iadurine ¢ the 
or box. 

May be used in connection 
with either Hemp or 
Metallic Packing. 

For further information address 
ADDISON COODRICH, 
Box 683. ASTORIA, OREGON, 




















STARRETT’S 


FINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

& Ss, STARKETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. Churchill & Co. , Limited, 
21 Cross St., Finsbury, E. C. 




















ENTIRE EQUIPMENT. 
ENGINE AND PUMP WORKS. 


MACHINE TOOLS. 


Modern Style—Good running order, will be closed 
out SINGLY direct from the Works at low prices 
pod cash, 

J{LLERS PLANER-—43 in.xi6 ft., four heads. 

P tAT YG & WHITNEY PI. ANEt« —3u in. x8 ft. 
PRATT & WHi'tr NE Y PL ANE. R—30 in.alo ft. 
Aah: ELER PLANER-—I|8 in.x3 ft 

HEAVY PATTE RN LATHE -22 iv.x16 ft. + epd. 

Rest and Chuck 
HEAVY PATTERN LATHE—30 in.x1i ft., cpd. 


Rest and Chuck. 

HE INAS PAT ERN LATHE-27 in.x14 ft., cpd. 
k ITC CHEURG LATHE-27 in.x10 ft., cpd. Rest and 
LF VTi nets MORSE LATHE —2 in.xl0 ft., cpd. 
FI TC CHBURG ‘LATHE— 22 in.x10 ft., cpd. Rest and 
MES: a ATH E—2 in.x10-12 ft., cpd. Kest, Special 
KI Te HBURG LATHE-—17 in.x8 ft., cpd. Rest and 
A HES EAH Ets tn n.x6 ft., Special Feature. 


AISDELL LATH E—16 in. x6 ft., for Tool work, 
ASHTON HAND LATHES —14in_x¢ ft., heavy. 
PRENTICE DRULL—20 in., Back Geared. 
BLAISDELL $ ~ —20in.,; Wheel Feed. 
SNYDER - ide Back Geared Auto. Feed. 
HEAVY RADIAL DRILL ft. Arm 
JONES & LAMSON, SCRE w MAC #IINES, 


.3 4, LI, Ciaton Gears, “Roller Feed and T 
STANDARD. U NIVERSAL ME UL 


6. 2, and 4, Universal 


APE cR—15 in. Stoke. 
Yrank ex. heavy 


SH 

n. STRO. KE —C caitean with all feeds 

DE DRia. LS, B¢ RING AND 
MACHINES COMBINED—Ffor 

ing, Milling and ‘lapping large work. 

0 ft., 215-16 in. Shafting. Couplings, Belting, Etc. 


J. J. McCABE 


THE RACINE AUTOMATIC i. a 


Built al 17 Sizes, 1 to 90 H. P. 








out- Ronriner. An. the thing for ‘driven 77] 
Departments of large Manufacturing 
Establishments. 


OVER 600 IN USE. 
Comes and Economical. All sizes 50 
. P. and under, carried in stock. 


Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t, Racine, Wis. 


Cf a eee ae 
<3/ENGRAVER on WOOL 
ENGRAVER on WOOD\@ 
ANN ST. :+ NEW YOR A 


THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation es the 

CLEANEST, MOST EFFECT- 

\ IVE, and MOST ECONOM- 

ICAL device on the market 

for the lubrication of machinery 
arings. 


sie Discount to the Trade, 


MANUFACTURED BY— 


2 Lackawanna Labricat ting Co,, 


SCRANTON, PA. 

















Belt Power Air Pump and 
Condenser. ~ 


The CONOVER MFG. CO., 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK 
No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. ong with same 
economy as engin 
Adapted to all ‘kinds of En- 
_ gines. Send for Circular. 


WINTERTON METAL POLISH. 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass, Cop- 

er, Nickel, &c., or fin- 
ished Iron and Steel. 
Samples Free. Try it. 
W.W.CALLERY4&CO., 

86t. & BULLER STREET, 
PITTSBURGH, PA, 




















OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin 
= ished machinists’ and 
§ plumbers’ vises and 
£ small tools. 


HOLLANDS MFC. CO., 










NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


MACHINERY. 


Send for Special Circular. 











SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF - 
BLOWING ENGINES 
REVERSING ENGINES 


1 CHICAGO OFFICE: CENTRIFUGAL Pumps 
gee eS < 353 ROOKERY. BOILERS, TANKS, ETC. 








NO CTINGe 


cone FRICTION 


H&ISTS, 


ae 4 pie ire’ fhe CHINERY. 
"M.@ BULLOCK MANF'G. CO. co, CHICAGO. U.S.A. 
PHILADELPHIA CORLISS ENCINES 


| NON-CONDENSING. BEST MATERIAL. 










| CONDENSING. , HIGHEST EFFICIENCY 
Triple and Quadruple GUARANTEED. 
Expansion. Catalogues Mailed | 


on Application. | 


Horizontal or Vertical. 
Superior Design, Work- 
manship and Finish. 


PHILADELPHIA ENGINEERING WORKS, Listed, 


THE TWISS IMPROVED wAUTOMATIC ENGINE 


LIBERATING Valve Gear, 


Western Branch, 
Phoenix Building, Chicago, Ill. 
W. W. LINDSAY, Mer. 


Mifflin and Meadow Streets, 
PHILADELPHIA, PA, 


Corliss 
Engines 


of the highest type and in 
all sizes are made by 
CHAS. A. STRELINGER & CO., Cin tick ee Bae ie 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


PHOENIX IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


a ee ma, “idk Church” Automatic Cut-off Engine, 
<< = single, Tandem Compound, and Triple Expansion. ¢ 
” Horizontal Tubular and Manning Vertical Boilers. 


The Improved Ball Engine 


AS BUILT BY 
THE BALL & WOOD CO. 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP. In 
REGUL A THON and ECONOMY it has no equal. Built with new 
tools from new patterns and after long experience, it marks 

















Manufactured by 
NEISON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN 
Sena for price before pur- 
chaging elsewhere. 





CINCINNATI, O. 




















68 Cortlandt St., NEW YORK. 


PA. 





the latest step in steam engineering 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. lI. 


No. 3 PLAIN MILLING MACHINE. 


COMPACT, POWERFUL AND RIGID. 


The work can be quickly placed in position and 
quickly moved after the cut is taken. 

The table is 9 inches wide, 27 inches long, and has 15 
inches longitudinal and 3 inches transverse movement. 

Weight about 2700 Pounds. 





The Machines and Tools described in Catalogue 
are usually kept in stock. 





a J a MACHINE TOOLS 


ON EXHIBITION AT 








— i! = 23 SOUTH CANAL bye CHICAGO. 
NILES TOOL WOR KS, 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
* Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 





No. 8 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 


130 & 138 LIBERTY ST. 705 ARCH ST. PHENIX BLDG. LEWIS BLOCK, 








_ THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
~ NEW YORK CHIGAGO PHILA BOSTON 








JENKINS BROS.” VALVES. 


FE very valve tested and warranted, all parts interchangeable. 

WY othing but best Steam Metal used in the manufacture. 

KK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 
hould you order INSIST on having Jenkins Bros.’ Valves. 

71 JOHN STREET, NEW YORK. 31 & 33 NW. CANAL STREET, CHICAGO. 

21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


WANTED-—3,000 MACHINISTS 


TO COMPETE FOR THIS REWARD. 








$150.00 REWARD. 


We have now in active operation in the United States and Europe. over 3,000 of our IIPROVED 
STANDARD ENGINE LA'THES, and are constantly hearing of phenomenal amounts of work 
being turned out per day, on them. 


For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards; 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, before July ist, 1892, turn out the largest day’ s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman of a shop will be eligi- 
ble to a prize, but the amount of work must be endorsed by a proprietor. 


Communications may be addressed to the Works or any of our Stores, 
ge” Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


Gr"’See advertisement, page 16. 


OUR LINE OF UNIVERSAL MILLING MACHINES. 


( 











No. 2. 


No. 3. No. 4. 
Universal Miller. Universal Miller. Universal Miller. 


THE CARVIN MACHINE COMPANY. 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY +0 MACHINE TOOLS. 


No. o. 0.4, 
Universal Miller. Universal Miller. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
? GEAR-CUTTING 


Laight & Canal Sts. 


AND MIELLING IN ALL ITS 


[Catalogue sent on Application.) 


BRANCHES, 


NEW YORK. 








THE PRATT & WHITNEY CO. 


Ss Hartford, Conn., U.S. AS 


MANUFACTURE STANDARD SIZE 


Ss (ylnvcal aad Caliar Gouge, Mp 


Straight and Taper Solid Hand | 
; Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, ' 
Locomotive Taper and Taper Pin Reamers, Combination Lathe >. 
Chuck, Milling Cutters. . 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENGER CO,, “cons.” 


CONN. 
mineral CLAMPS MACHINISTS’ 
EIGHT. SILES, 


TOOLS, 


. Sewing Machine 
Eight Inch Shuttle Forgings. 
Thirty-six Inch. 


x Send for Cireular. 
DROP-FORGINGS OF EVERY DESCRIPTION. 


London House: CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C., England, 


Ware, Masta | Teds 


























MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 


RAILWAY and 
MACHINISTS’ 





“OIHO °GNV13A319 
“MHYOM 
ssvuqg pue NOU! 


*NOILVOITdd¥ NO ANOOTVLVO CALVYISATII 





The Celebrated 
F. E. REED 








111-113 LIBERTY S8T., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 


on application. 


Lowell, Mass., U.S. A. 








Manufacturer of ENGINE LATHES 
from 17 to 50 wo ¥ Cuts, Photographs 


fm and Prices furnish 





CEO. W. FIFIELD, 








J. M. ALLEN, Presment. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp VICE-PRESIDENT. 
J. B. PIERCE, Srcretary & TREASURER. 


| Key Sag Machines 
fr ~— and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Sccond-Hand 


‘< Lathes, Planers, Drills, 
7 or anything in Machinists’ SS 
Tools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 





ALOGUE AND GEAR BOOK, 
By GRANT, for 1892. 
Contains much information and is valuable. 
Price, with coupon good in trade, 15 cents. 
Free to any business concern or foreman. 


CEO. B. CRANT, Lexington, Mass. 




























LANERS SPUR GEARED 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 
























TORRINGTON, (NN. 


BG niicac TURERS OF 


| ACHINETOOL 


RS UN | OUR CATALOGUE 









wz 15” Pillar Shaper. 25” Pillar Shaper. 


24” Pillar Shaper. CHAS. CHURCHILL « Co., Ltd, Agents, 
; 2 Cross Street, Finsbury, London, _ England, 





Manufacturer 


APS & DIE 


_J.M.CARPENTER | 


PAWTUCKET.R.1I. 


















